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PRE  FACE. 


In  presenting  this  work  to  the  practical  Boilermakers  and  Iron 
Shipbuilders  of  Great  Britain  and  Ireland,  I  hope  they  will  study 
it  with  attention,  to  enable  them  to  become  acquainted  with  the 
elucidations  of  the  practical  examples  which  are  given  in  the 
observations  accompanying  each  section,  as  it  is  the  result  of  my 
leisure  hours,  and  has  been  accomplished  by  the  aid  of  the  lamp 
after  the  labours  of  the  day,  and  is  a  humble  effort  to  remove 
many  difficulties  under  which  they  have  laboured  for  the  wanf,  of 
a  more  general  knowledge  of  the  practical  part  of  their  business. 

The  purport  of  the  work  is  to  impart  knowledge  to  all 
those  requiring  it ;  because  the  value  of  mechanical  science  is 
most  appreciated  on  account  of  the  ease  with  which  the  workman 
can  perform  and  lay  out  his  work  in  a  practical  and  scientific 
manner. 

In  the  various  rules  and  examples  given  in  ihe  work,  I 
have  taken  care  to  present  them  in  the  most  simple  manner,  so 
that  there  may  be  nothing  discouraging  by  any  unnecessary  dis- 
play of  formulas.  All  may  understand  who  are  familiar  with  the 
four  rules  of  arithmetic— Addition,  Subtraction,  Multiplication, 
and  Division. 


Some  men,  of  contracted  minds,  think  it  unwise  to 
impart  a  general  knowledge  of  business  to  all— but  I  think  other- 
wise. The  practical  man  should  be  learned  in  all  things  relative 
to  his  trade,  to  enable  him  to  do  and  nnish  a  piece  of  work  in  a 
business-like  manner. 

I  have  given  in  the  work  all  the  requirements  for  con- 
Btructmg  templates  for  cyUndrical  boilers,  consisting  oi  conic 
frustrums,  egg-end  boilers,  domes,  barrels  &c.,  and  I  hope  that 
my  humble  efforts  will  be  appreciated  by  those  workmen  who  are 
employed  in  the  construction  of  them. 

In  conclusion,  let  me  remind  the  practical  man  that  the 
science  of  mechanics  is  the  greatest  of  aU  sciences ;  it  teaches 
the  mind  to  think  correctly,  and  produces  that  intellectual  enjoy- 
ment which  no  other  study  can  impart. 

JAMES    FODEN. 


Preface  to  the  Second  Edition. 

The  very  favourable  reception  which  the  first  edition  of 

the  Boilermakers'  and  Iron  Shipbuilders'  Companion  has  received 

has  induced  me  to  undertake  an  entire  revisal  of  the  work,  in 

order  to  render  it  as  complete  and  accurate  as  possible.     The 

rules  given  in  this  edition,  it  is  hoped,  will  prove  invaluable 

to  any  person  desirous  of  obtaining   a  thorough  knowledge  of 

his  trade* 

I  am,  with  all  respect, 

Your  servant, 

JAMES    FODEN. 
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SECTION    I. 

Toilesfor  th«  formation  of  Circula/r  and  Oval  Angled  Iron  Rtng» 


FLANGE    OUTSIDE. 

Fig.  1. 
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Figure  1  represents  an  angled  iron  ring,  whose  inside  diame- 
ter is  supposed  to  be  2  feet  9  inches,  made  of  angled  iron, 
measuring  1  inch  thick  diagonally  across  the  root  of  the  bar.  In 
table  7,  page  40,  in  the  column  of  lengths,  opposite  the  given 
diameter,  is  9ft.  Igin,  the  length  required  for  a  ring  of  such 
dimensions. 

Examples. — What  length  of  angled  iron,  measuring  ^  of  an 
inch  thick,  diagonally  across  the  root,  is  required  to  make  a  ring, 
the  inside  diameter  being  2  feet  ?  In  table  4,  page  22,  opposite 
2  feet,  is  6  feet  1\  inches,  the  length  required. 

What  length  of  angled  iron,  which  measures  1^^  inch  thick, 
diagonally  across  the  root  of  the  bar,  will  make  a  ring,  the  inside 
diameter  being  8  feet  6  inches  ?  In  table  9,  page  bQ^  opposite 
the  given  diameter,  is  27  feet  4  J  inches,  the  length  required. 

To  make  an  angled  iron  ring,  in  two  equal  parts,  jump  jointed, 
measuring  ^  inch  thick  diagonally  across  the  root  of  the  bar, 
wbnse  inside  diameter  ia  6  feet  5  inches.     To  find  the  length 


2 


reqnired  for  one  of  the  parts  :  in  table  8,  page  19,  opposite 
the  given  diameter,  is  20  feet  6  inches,  which,  if  divided  by  2, 
gtves  10  fe«t  2^  inches,  the  length  required  for  one  half  the  ring. 

Fio.  2. 


Fignre  2  represents  an  oval  ring,  whose  axis  are  2  feet  6  incheg 
and  1  foot  9  inches.  To  find  the  length  for  iny  size  of  such 
ring,  reduce  the  two  axis  to  a  diameter,  by  adding  them  togsther, 
and  divide  their  product  by  2. 

Example — What  length  of  angled  iron  is  required  to  form  an 
oval  ring  whose  axis  are  2  feet  6  inches  and  1  foot  9  inches,  to  be 
made  of  angled  iron,  measuring  1  inch  diagonally  across  the  root 
of  the  bar — 

2  feet  6  inches. 


3 


1^  „     the  diameter  required'. 


In  table  7,  page  40,  opposite  2  feet  1^  inches,  inside  diameter, 
is  7  feet  2|  inches,  the  length  required. 

Fig.  3- 
\^     < 2. FT    6, IN -?> 


To  make  a  ring  as  figure  3,  whose  inside  diameter  equals  2  feet 
6  inches,  to  be  formed  of  T  i^'on,  measuring  1  inch  thick,  diago- 
nally across  the  root  of  the  bar,  M'-hat  length  is  required  for  the 
ring?  In  table  7,  page  40,  opposite  the  given  diameter,  is  8  feet 
4i  inches,  the  length  required. 
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4i 

2 

7 

5i 

2 

8 

8 

6 

8    0 

9 

6f 

2     0^ 

6 

5| 

2 

4f.: 

7 

6i 

2 

Sh 

8 

6i 

3     0^ 

9 

7 

2     Oi 

6 

5f 

2 

4i 

^4 

7 

6i 

2 

H 

8 

6i 

3     Oi 

9 

71 

2     Of 

6 

6^ 

2 

4| 

7 

6t 

2 

8f 

8 

7i 

3     Of 

9 

n 

2     0^ 

6 

6i 

2 

4^ 

7 

7 

2 

8i 

8 

7f 

8     Oi 

9 

8i 

2     01 

6 

6i 

2 

41 

7 

7i 

2 

8f 

8 

8 

3     01 

9 

8f 

2    Of 

6 

7i 

2 

M 

7 

7i 

2 

8f 

8 

8f 

3     Of 

9 

9 

2     Oi 

6 

71 

2 

4i 

7 

8i 

2 

8i 

8 

Si 

3     0^ 

9 

91 

2     1 

6 

8* 

2 

5 

7 

8f 

2 

9 

8 

9i 

8     1 

9 

9f 

2     1* 

6 

8i 

2 

5* 

7 

9 

2 

9^ 

8 

91 

3     1* 

9 

10* 

2     li 

6 

Si 

2 

5i 

7 

91 

2 

9i 

8 

10 

3  n 

9 

lOi 

2     It 

6 

9i 

2 

5| 

7 

9f 

2 

9f 

8 

lOf 

3     If 

9 

lOf 

2     U 

6 

91 

2 

5i 

7 

m 

2 

9i 

8 

lOf 

8     H 

9  llf 

2     It 

6 

10 

2 

51 

7  lOll 

2 

91 

8 

m 

8     If 

9  llf 

2     If 

6 

10^ 

2 

51 

7 

11 

2 

9f 

8 

m 

8     If 

10 

0* 

2     li 

6  lOi 

2 

51 

7 

lit 

2 

9i 

9 

0 

3     If 

10 

Oi 

For  Angle  Iron  measuring  !(  of  an  Inch  thick,  diagonally  across  the  root. 

FLANGE    OUTSIDE. 


1       INSinR         LENGTH    1 

INSIDE     1     MNOTH 

INSIDE 

I.ENOTH 

INSIDE 

UCNOTH      jl 

DIAMETER  Rl  QUIKEd] 

DIAMETER 

IIKQUIIIKD 

DIAMETER 

KKQUIUKD 

Idiamkteu 

kkquihed  11 

1    Of    KINO.    FUR 

[UNO. 

OK   KINO. 

FOR 

RING. 

OF  KINO. 

FOR 

RINO. 

OF  RINO. 

FOR 

RINO.   1 

FT.       IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

3     2 

10 

01 

8 

6 

n 

8  10 

12 

2 

2 

18 

u 

8     2' 

10 

n 

8 

6^ 

n 

3  10^ 

12 

n 

2,^, 

18 

8 

3     2{ 

10 

li 

8 

6i 

2i 

3  lOi 

12 

2^ 

2i 

18 

83 

3     22- 

10 

2/, 

8 

H 

2a 

3  log 

12 

8i 

2i 

18 

83 

3     2.^ 

10 

2^ 

8 

6d 

8 

3  lOi 

12 

3a 

2^. 

13 

4i 

8     2a 

10 

n 

3 

6a 

8.» 

3  loa 

12 

4 

2a 

18 

4a 

3     2i 

10 

31 

8 

63 

3^ 

8  103 

12 

H 

23 

18 

5 

3     2^10 

8a 

8 

6i 

4^ 

3  10^ 

12 

43 

2-^ 

18 

H 

3     8 

10 

4 

8 

7 

4a 

3  11 

12 

5i 

8 

13 

53 

3     8/, 

10 

4i 

8 

7^ 

5 

3  llii 

12 

5a 

H 

18 

6^ 

8     8i 

10 

4^ 

8 

7i 

H 

8  lli 

12 

6 

3^ 

13 

6^ 

3    3;i 

10 

6i 

8 

7^ 

53 

3  Hi 

12 

6t 

3^ 

18 

7 

3     8i 

10 

51 

8 

7i 

6} 

3  in 

12 

63 

3^ 

13 

7* 

3     3„^ 

10 

6 

8 

7a 

6a 

3  Hi 

12 

7^ 

3a 

13 

7^ 

3     3^ 

10 

6R 

8 

n 

7 

8  113 

12 

Ih 

31 

13 

8^ 

8     3^ 

10 

61 

8 

11 

11 

3  in 

12 

li 

4 

3a 

13 

81 

3     4 

10 

7i 

3 

8 

73 

4     0 

12 

m 

4 

4 

18 

8^ 

i    3     4i|lO 

7i 

3 

8^^ 

8^ 

4     01 

12 

83 

4 

4^ 

13 

91 

3     4^10 

8 

8 

8i 

8^ 

4     Oi 

12 

9-^ 

4 

4} 

13 

9a 

8     4|ilO 

8g 

8 

8f 

8-^ 

'  4     Of 

12 

9i 

4 

4i 

18 

IOh^ 

3     4^|10 

8f 

8 

8i 

n 

4     0^ 

12 

9^ 

4 

4i 

18 

101 

3    H 

10 

9a 

8 

8a 

93 

'  4   oa 

12 

101 

4 

4a 

18 

10„^ 

8     4^ 

10 

9^ 

8 

83 

IOh^ 

j  4     03 

12 

103 

4 

43 

18 

lU 

3     4^ 

10 

9i 

8 

8^ 

10^ 

1  4     Oi 

12 

11^ 

4 

n 

13  111  1 

3     5 

10 

lOR 

3 

9 

10^ 

i 

1  ^     1 

12 

m 

4 

5 

14 

0 

3     5,^ 

10 

10^ 

8 

9i 

IH 

!4     1^ 

12 

m 

4 

5/, 

14 

0^ 

8     5\ 

10 

iia 

3 

9i 

11§ 

i  4     li 

13 

o\ 

4 

5| 

14 

01 

3     51 

10 

lU 

8 

9i 

12 

Oh^ 

4  n 

18 

oa 

4 

511 

14 

li 

3     5i 

10 

m 

8 

9i 

12 

0^ 

4     U 

18 

1 

4 

5.\ 

14 

n 

3     5g 

11 

og 

3 

9a 

12 

0^ 

4  la 

13 

H 

4 

5^ 

14 

2 

!'3     53 

11 

03 

8 

9^112 

u 

4     13 

13 

n 

4 

53 

14 

n 

!   8     5^ 

11 

n 

8 

9il2 

la 

4  n 

18 

2i 

4 

5?. 

14 

2] 

For  Angle  Iron  measuring  \  of  an  Inch  thick,  diagonally  across  the  root. 

FLANGE   OUTSIDE. 


INSIDE     1    LENGTH    | 

INSIDE     !    LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIA5IETER 

rk.qoikkdI 

DIAMETERREQDIRKD 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

OF  RING. 

FOR 

RING. 

OF  I 

UNG.  TOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN.  Fr. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

6 

14 

3^ 

4 

10 

15 

3f 

5 

2 

16 

41 

5 

6 

17 

4i 

6i 

14 

8i 

4 

10* 

15 

4* 

5 

2* 

16 

4f 

5 

6* 

17 

5i 

6i 

14 

4 

4 

10^ 

15 

4i 

5 

2i 

16 

5* 

5 

6i 

17 

5f 

HU 

41 

4 

lot 

15 

4^ 

5 

2f 

16 

H 

5 

6f 

17 

6 

H 

14 

H 

4 

lOi 

15 

H 

5 

2^ 

16 

H 

5 

H 

17 

H 

H 

14 

H 

4 

lOi 

15 

51 

5 

2t 

16 

H 

5 

61 

17 

6i 

61 

14 

H 

4 

lOf 

15 

6* 

5 

2i 

16 

61 

5 

6f 

17 

7i 

6i 

14 

H 

4 

10-^ 

15 

6i 

5 

2§ 

16 

7 

5 

6i 

17 

71 

7 

14 

H 

4 

11 

15 

H 

5 

3 

16 

1\ 

5 

7 

17 

8 

7^ 

14 

6i 

4 

11^ 

15 

7i 

5 

3* 

16 

n 

5 

7*17 

81 

7i 

14 

7* 

4 

lU 

15 

71 

5 

3i 

16 

8i 

5 

7il7 

8^ 

71 

14 

Ih 

4 

111 

15 

8^^ 

5 

Si- 

16 

81 

5 

7117 

n 

n 

14 

11 

4 

lU 

15 

8^ 

5 

Si 

16 

9 

5 

7i 

17 

n 

»  A 

71 

14 

8i 

4  lit 

15 

8i 

5 

31 

16 

91 

5 

71 

17 

10 

7i 

14 

^ 

4 

iif 

15 

9i 

5 

3i 

16 

n 

5 

71 

17 

101 

7^ 

14 

n 

4 

Hi 

15 

n 

5 

3^ 

16 

lOi 

5 

7i 

17 

lOf 

8 

14 

9^ 

5 

0 

15 

10 

5 

4 

16 

101 

5 

8 

17 

11* 

8^ 

14 

9i 

5 

0* 

15 

lOf 

5 

4* 

16 

11 

5 

8* 

17 

IH 

8i 

14 

10^ 

5 

Oi 

15 

lOi 

5 

4i 

16 

111 

5 

8^18 

0 

8f 

14 

lOi 

5 

Of 

15 

lU 

5 

41 

16 

111 

5 

8|!l8 

Of 

8i 

14 

11 

6 

Oi 

15  lit 

5 

4i 

17 

0^ 

5 

8i,18 

Of 

81 

14 

IH 

5 

Of 

16 

0 

5 

41 

17 

01 

5 

8f 

18 

1* 

Si 

14 

m 

5 

Oi 

16 

01 

5 

4f 

17 

1 

6- 

81 

18 

u 

8J 

15 

Oi 

5 

Oi 

16 

Of 

5 

4i 

17 

If 

5 

8* 

18 

If 

9 

15 

Of 

— 
5 

1 

16 

n 

5 

5 

17 

If 

5 

9 

18 

2f 

n 

15 

1 

6 

1* 

16 

n 

5 

5* 

17 

2* 

5 

9* 

18 

21 

9i 

15 

If 

5 

li 

16 

2 

5 

H 

17 

2i 

5 

9i 

18 

3* 

9f 

15 

n 

5 

li 

16 

2t 

5 

H 

17 

2i 

5 

91 

18 

3i 

9i 

15 

2i 

5 

U 

16 

2f 

5 

H 

17 

31 

5 

n 

18 

3f 

91 

15 

2| 

5 

If 

16 

3* 

5 

5f 

17 

31 

5 

91 

18 

4i 

9^ 

15 

8 

5 

H 

16 

3i 

5 

5f 

17 

4* 

5 

91 

18 

H 

9i 

15 

3f 

5 

U 

16 

3i 

5 

5i 

17 

4i 

5 

9* 

18 

5 

For  Anols  Ibon  measurmg  }  of  an  Inch  thick,  diagonally  across  the  root. 


FLAKOE 

OUTSIDE. 

INSIDB 

LENGTH 

INSIDB 

LKNOTH 

INSIDB 

LKNOTH 

INRIDB     [  LKNOTH      || 

DIAafSTBR 

RKQUIHED 

DIAMETER 

REQUIRKD 

DIAHBTBR 

REQUIRED 

DIAMETER 

REQUIRED  If 

or  RINO. 

Fon  RINO. 

OF  KINO. 

FOR 

RING. 

OF  RINO. 

FOR 

RINO. 

OF 

RING. 

FOR 

RING.     1 

FT.       IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

5  10 

18 

6.^ 

6 

2 

19 

6 

6 

6 

20 

6t 

6 

10 

21 

7i 

5  m 

18 

H 

6 

2.^ 

19 

H 

6 

6i 

20 

7 

6 

lOh 

21 

71 

5  lOi 

18 

6i 

6 

2.i 

19 

n 

6 

6i 

20 

7i 

6 

10.i 

21 

8 

5  lOi 

18 

6a 

6 

2i 

19 

7i 

6 

61 

20 

7f 

6 

log 

21 

8t 

5  lOi 

18 

7 

6 

2i 

19 

n 

6 

6i 

20 

8^ 

6 

lOi 

21 

85 

5  m 

18 

7i 

6 

2a 

19 

8 

6 

6| 

20 

8^ 

6 

loa 

21 

n 

5  lOj 

18 

7i 

6 

2^ 

19 

8i 

6 

61 

20 

9 

6 

m 

21 

n 

5  lOS 

18 

8i 

6 

n 

19 

8^ 

6 

6i 

20 

91 

6 

lOi 

21 

n 

5  11 

18 

8i 

6 

3 

19 

Qk 

6 

7 

20 

91 

6 

11 

21 

10| 

5  m 

18 

9 

6 

3^H 

19 

9i 

6 

7* 

20 

lOi 

6 

11*21 

105 

5  Hi 

18 

91 

6 

3i 

19 

10 

6 

7i 

20  lOil 

6 

11^21 

IH 

5  Hi 

18 

n 

6 

3i 

19 

101 

6 

71 

20 

lOi 

6 

11121 

IH 

5  in 

18 

m 

6 

3^ 

19  103 

6 

7i 

20 

lit 

6 

11^121 

Hi 

5  Hi 

18  lOi 

6 

3a 

19 

11^ 

6 

71 

20 

m 

6 

11^|22 

Oi 

6  llf 

18 

11 

6 

3^ 

19 

m 

6 

71 

21 

Oh 

6 

11522 

Of 

5  Hi 

18 

lit 

6 

3;, 

19 

in 

6 

n 

21 

0^ 

6 

Hi  22 

1 

6    0 

18  11^ 

6 

4 

20 

Of 

6 

8 

21 

Oi 

7 

0  122 

n 

6     01 

19 

0,^ 

6 

4^ 

20 

Oi 

6 

8i 

21 

U 

7 

01-22 

li 

6    0\ 

19 

Oi 

6 

4i 

20 

n 

6 

8i 

21 

11 

7 

0^22 

2.i 

6     0^ 

19 

Oa 

6 

4| 

20 

m 

6 

8f 

21 

2 

7 

ot 

22 

2| 

6    Oi 

19 

11 

6 

4i 

20 

n 

6 

8^ 

21 

2i 

7 

Oi 

22 

3 

6     0| 

19 

I'i 

6 

41 

20 

2.i 

6 

81 

21 

2i 

7 

01 

22 

3f 

6     OJ 

19 

2^ 

6 

4f 

20 

2t 

6 

85 

21 

3i 

7 

05 

22 

3i 

6     Oi 

19 

2^ 

6 

4i 

20 

3 

6 

8i 

21 

3a 

7 

0^ 

22 

4i 

6     1 

19 

n 

6 

6 

20 

3^ 

6 

9 

21 

4 

7 

1 

22 

4f 

6  n 

19 

8i 

6 

5i^ 

20 

3i 

6 

9^ 

21 

4t 

7 

1^ 

22 

5 

6     li 

19 

Si 

6 

H 

20 

4i 

6 

9i 

21 

4f 

7 

n 

22 

5t 

6     If 

19 

4 

6 

H 

20 

41 

6 

91 

21 

5^ 

7 

It 

22 

55 

6     U 

19 

4i 

6 

6i 

20 

5 

6 

9i 

21 

5i 

7 

u 

22 

6* 

6     U 

19 

4i 

6 

5^ 

20 

6-3 

6 

9a 

21 

6 

7 

li^ 

22 

H 

6     lil9 

5i 

6 

5i 

20 

H 

6 

n 

21 

6t 

7 

15 

22 

7 

6     1|19 

5a 

6 

5i 

20 

6i 

6 

n 

21 

65 

7 

li 

22 

71 

For  Akole  Ibon  meaBnring  I  of  an  Inch  thick,  diagonally  across  the  root. 


FLANGE 

OUTSIDE. 

^' 

INSIDB 

LENOTH 

INSIDE        LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMETER 

BEQUIRED 

DIAMETER  REQUIRK.D 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

Of  KINO. 

FOR  RINO. 

OP  RING. 

FOR  RING. 

OF  RING. 

FOR 

RING. 

OP  RING. 

■POR 

RING. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.        IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

7 

2 

22 

71 

7 

6 

23 

8i 

7  10 

24 

84 

8 

2 

25 

94 

7 

2^ 

22 

8^ 

7 

6^ 

23 

8f 

7  104 

24 

9i 

8 

24 

25 

94 

7 

2i 

22 

8^ 

7 

6i 

23 

9J 

7  lOi 

24 

91 

8 

2i 

25 

lOi 

7 

2122 

8i 

7 

61 

23 

9i 

7  lOf 

24 

10 

8 

2f 

25 

101 

7 

2i 

22 

9^ 

7 

H 

23 

n 

7  101 

24 

104 

8 

24 

25 

11 

7 

2t 

22 

n 

7 

61 

23 

m 

7  lot 

24 

104 

;  8 

2i 

25 

Hf 

7 

2f 

22 

m 

7 

61 

23 

101 

7  lOf 

24 

Hi 

8 

21 

25 

HI 

7 

2i 

22 

101 

,  7 

6i 

23 

11 

7  104 

24 

HI 

8 

24 

26 

04 

7 

3 

22 

101 

^  7 

7 

23 

Hi 

7  11 

25 

0 

■  8 

3 

26 

Of 

7 

3^ 

22 

Hi 

;   7 

7i 

23 

iH 

7  114 

25 

Of 

8 

34 

26 

1 

7 

3i 

22 

in 

7 

7i 

24 

Oi 

7  Hi 

25 

Of 

8 

3i 

26 

If 

7 

3f 

23 

0 

7 

71 

24 

01 

7  llf 

25 

li 

8 

3f 

26 

If 

7 

3i 

23 

01 

7 

7i 

24 

1 

7  Hi 

25 

If 

8 

34 

26 

24 

7 

3i 

23 

Oi 

7 

7t 

24 

1-1 

7  lit 

25 

2 

8 

3f 

26 

24 

7 

31 

23 

U 

7 

7f 

24 

11 

7  Hi 

25 

2f 

8 

31 

26 

24 

7 

3i 

23 

If 

7 

7* 

24 

2i 

7  114 

25 

21 

8 

34 

26 

3f 

7 

4 

23 

2 

7 

8 

24 

2f 

'  8     0 

25 

34 

8 

4 

26 

31 

■ 

7 

4^ 

23 

2| 

■  7 

8^ 

24 

3 

8    04 

25 

3i 

8 

44 

26 

44 

7 

4i 

23 

2f 

'  7 

8i 

24 

8f 

8    Oi 

25 

34 

8 

4i 

26 

44 

7 

4f 

23 

3i 

7 

8f 

24 

3f 

8    Of 

25 

4f 

8 

4f 

26 

44 

7 

4i 

23 

31 

7 

8i 

24 

4i 

8     Oi 

25 

4f 

8 

44 

26 

5i 

7 

4^ 

23 

4 

7 

81 

24 

4i 

8    Of 

25 

54 

8 

41 

26 

5f 

7 

4f 

23 

4f 

7 

81 

24 

41 

8     0| 

25 

H 

8 

41 

26 

6 

7 

4* 

23 

4f 

7 

8i 

24 

5f 

8    04 

25 

H 

8 

44 

26 

64 

7 

5 

23 

5^ 

7 

9 

24 

5f 

8     1 

25 

6i 

8 

5 

26 

64 

7 

5* 

23 

H 

7 

94 

24 

6* 

8    14 

25 

61 

8 

54 

26 

7i 

7 

5i 

23 

6 

7 

9i 

24 

6i 

8   n 

25 

7 

8 

5i 

26 
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20 
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m 
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18 
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19 
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6 
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20 
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21 
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18 
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19 
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Oi 
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18 
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6 
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19 

Hi 

6 

7a 

21 

Oi 

6  iia 

22 

1 

5  11^ 

18 

m 

6 

8i 

20 

0| 

6 

7i 

21 

02 

6  llf 

22 

n 

5  Hi 

19 

0^ 

6 

8| 

20 

Oi 

6 

7-2 

21 

u 

6  112 

22 

n 

6     0 

19 

Oi 

6 

4 

20 

n 

6 

8 

21 

11 

7    0 

22 

2i 

6     01 

19 

Oi 

6 

4^ 

20 

u 

6 

81 

21 

2 

7     01 

22 

2t 

6     Ok 

19 

1§ 

6 

4i 

20 

n 

6 

8.i 

21 

2i 

7     01 

22 

8 

6     0-i 

19 

U 

6 

4f 

20 

2i 

6 

81 

21 

22 

7     0^22 

81 

6     Oi 

19 

2i 

6 

4i 

20 

21 

6 

8i 

21 

8i 

7     0.1 

22 

8i 

6     Oi 

19 

2i 

6 

41 

20 

8 

6 

8t 

21 

81 

7    oa 

22 

4i 

6     0^ 

19 

21 

6 

4f 

20 

8i 

6 

8f 

21 

4 

7     Oi 

22 

4t 

6    0^ 

19 

8i 

6 

4^ 

20 

8i 

6 

82 

21 

4f 

7     02 

22 

5 

6     1 

19 

sa 

6 

5 

20 

4i 

6 

9 

21 

41 

7     1 

22 

5| 

6  n 

19 

4 

6 

5h 

20 

4a 

6 

91 

21 

5h 

7     li 

22 

51 

6     U 

19 

^ 

6 

H 

20 

6 

6 

9i 

21 

H 

7  n 

22 

Qh 

a     1|19 

4i 

6 

6f 

20 

51 

6 

9||21 

6 

7  n 

22 

H 

6     1J19 

5i 

6 

5i 

20 

5J 

6 

9i 

21 

61 

7    u 

22 

7 

6     1|19 

5? 

6 

61 

20 

6i 

6 

91 

21 

61 

7   la 

22 

71 

6     1^19 

G 

6 

5f 

20 

61 

6 

n 

21 

n 

7    U 

22 

7i 

6     H19 

61 

6 

5i 

20 

7 

6 

9il21 

71 

7     li 

22 

8H 

14 


For  Angle  Ibdn  measuring  |  of  an  Inch  thick,  diagonally  across  the  root. 


FLANGE 

OUTSIDE. 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAHETKR 

REQUIRED 

DIAMETER 

REQUIRED 

DJAMETER 

REQUIRED 

DIAMETER 

REQUIRED     1 

OF  BINO. 

FOa  KING. 

OF  RING. 

FOB 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOB 

RING. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

7 

2 

22 

8i 

7 

6 

23 

n 

7  10 

24 

91 

8 

2 

25 

lOi 

7 

2^ 

22 

Si 

7 

6* 

23 

9i 

7  101 

24 

10 

8 

2* 

25 

101 

7 

2i 

22 

9i 

7 

6i 

23 

n 

7  lOi 

24 

lOi 

8 

2i 

25 

11 

7 

21 

22 

9i 

7 

6f 

23 

lOi 

7  lOf 

24 

101 

8 

2f 

25 

HI 

7 

2i 

22 

m 

7 

6i 

23 

101 

7  10^^ 

24 

Hi 

8 

2i 

25 

llf 

7 

21 

22 

m 

7 

6^ 

23 

11 

7  101 

24 

lit 

8 

21 

26 

0* 

7 

2f 

22 

lOi 

7 

6i 

23 

lU 

7  lOf 

25 

0 

8 

2f 

26 

01 

7 

2i 

22 

iii 

7 

6i 

23 

Hi 

7  lOi 

25 

Of 

8 

2^ 

26 

1 

7 

8 

22 

Hi 

7 

7 

24 

Oi 

7  11 

25 

Of 

8 

3 

26 

If 

7 

8.^ 

23 

0 

7 

7* 

24 

Oi 

7  11* 

25 

li 

8 

3* 

26 

If 

7 

8i 

23 

Oi 

7 

7i 

24 

1 

7  in 

25 

U 

8 

3i 

26 

2i 

7 

31 

23 

o§ 

7 

7f 

24 

If 

7  lit 

25 

2 

8 

3f 

26 

2i 

7 

3i 

23 

n 

7 

7i 

24 

1| 

7  Hi 

25 

2f 

8 

81 

26 

2^ 

7 

3i 

23 

11 

7 

7t 

24 

2i 

1  7  HI 

25 

2f 

8 

3i 

26 

3f 

7 

3f 

23 

2 

7 

71 

24 

21 

7  Hf 

25 

3i 

8 

3f 

26 

31 

7 

3^ 

23 

2f 

7 

7i 

24 

3 

1  7  in 

25 

3i 

8 

3^ 

26 

4* 

7 

4 

23 

21 

7 

8 

24 

31 

8    0 

25 

3i 

8 

4 

26 

4i 

7 

4* 

23 

3i 

7 

8^ 

24 

31 

8    Oi 

25 

4| 

8 

4* 

26 

4^ 

7 
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23 

3E 
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8i 

24 

4* 
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26 
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24 
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26 
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4i 

23 

41 
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8i 
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4i 
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25 

H 
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4i 

26 

6 

7 
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23 

41 

7 

81 

24 

H 

8     Oi 

25 

K 

8 

41 

26 

6i 

7 

4f 

23 

5.^ 

7 

81 

24 

H 

8     Of 

25 

6i 

8 

4f 

26 

H 

7 

4i 

23 

6i 

7 

8i 

24 

H 

8    Oi 

25 

H 

8 

4i 

26 

7i 

7 

6 

23 

6 

7 

9 

24 

6i 

8     1 
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7 

8 
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26 
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7 
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23 

6i 

7 
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24 

H 
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7i 

8 
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8 

7 

5i 

23 
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7 
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7i 

8     li 

25 

11 

8 

5i 

26 

81 

7 

51 

23 

7^ 

7 

91 

24 

7i 

8     1| 

25 

8i 

8 

5126 

81 

7 

6i 

23 

n 

7 

9i 

24 

8 

8  n 

25 

81 

8 

5i26 

9i 

7 

5g 

23 

11 

7 

9t 

24 

8^ 

8  n 

25 

9 

8 

6126 

n 

7 

5^ 

23 

s\ 

7 

9f 

24 

8-^ 

8  n 

25 

9i 

8 

5f  26 

10 

7 

5i 

23 

81 

7 

9J 

24 

9i 

8     11 

25 

91 

8 
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TABLE  III., 


For  Angle  Iron  measuring  J  of  an  Inch  thick,  diagonally  acrofls  the  root 

FLANQB  0UT81DI. 


INSIDE 

LENOTH 

INSIDB 

LBNOTH 

INSIDE 

LENGTH 

INSIDE 

I.BMOTH       1 

DIAMETEM 

KKQUIRKI) 

nUMSTBR 

KEQDIRED 

DIAMETER 

KEQDIRKD 

DIAMETER 

RBqCIRBD     1 

or   KINO. 

KOR   KINO. 

OF    KINO. 

FOR   RING. 

OF  KINO. 

FOR   RING. 

OF   RINO. 

FOR 

RIMO. 

FT.      IN. 

FT.      IN. 

FT.       IN. 

FT.       IN 

FT. 

IN. 

FT.         IN. 

FT.         IN. 

FT. 

IN. 

6 

1  10 

0  10 

2  10^ 

2 

8  Hil 

1     6 

4 

lU 

6* 

1  lOi 

0  lOii 

2  10^ 
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8  Hi 

1     6.^ 
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0 

6i 

1  10^ 

0  lOi 

2  lit 
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8  Hi 

1     6^ 

5 

Of 

6J 
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0  lOi 

2  Hi 

2g 

4     Oi 

1     6i 
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Oi 
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1  in 

0  lOi 

8     Qi 

2i 

4    oa 

1     6i 

5 

U 
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1 11^ 

0  101 

8     0^ 
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1     6a 

5 

U 
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2     Og 
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8     Oi 

2i 

4  n 
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2 
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0  lOi 
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2i 
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5 

in 

lb 


For  Akole  Ibon  measuring  ^  Inch  thick,  diagonally  Across  the  root. 

FLANGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH          1 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED      1 

OF  KING. 

FOR  RING. 

OF  KINO. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT.        IN. 

FT.      IN. 
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IN. 

FT. 
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FT. 

IN. 
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IN. 

FT. 
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9 
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9 
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8 
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2f 

7 

8* 

2 

6f 

8 
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2 
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9 
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1  m 
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7 

8^ 

2 

H 
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4i 
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9 

H 

1 11 
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8 

7 

81 
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8 
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11 

9 

6 

1 11* 
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7 

4| 
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n 
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9 

H 

1  iii 
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2 

8i 

7 

4f 
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Hi 
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6     6i 
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9 
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2     Ok 

6     6i 
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7 
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8 
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9 

81 

2     Oi 

6     7i 

2 

4i 

7 

7i 

2 

Si 

8 

81 

3 

Oi 

9 

9 

2     Of 

6     71 

2 

4f 

7 

8i 

2 

8f 

8 
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3 

Oi 

9 

91 

2     Oi 

6     8^ 

2 

4i 

7 

8g 

2 

8i 

8 

9i 

3 

0* 

9 

91 

2     0| 

6     8i 

2 

41 

7 

9 

2 

81 

8 

9i 

3 

oa 

9 

10* 

2     Of 

6     8^ 

2 

4f 

7 

9i 

2 

8f 

8 

10 

3 

Of 

9 

lOi 

2     OJ 

6     9i 

2 

4i 

7 

9f 

2 

8^ 

8 

lOf 

8 

Oi 

9 

10* 

2     1 

6     91 

2 

5 

7 

lOi 

2 

9 

8 

lOf 

3 

1 

9 

Hf 

2     U 

6  10 

2 

51 

7 

lOi 

2 

n 

8 

11* 

3 

1* 

9  Hi  II 

2     U 

6  10^ 

2 

5i 

7 

11 

2 

9.i 

8 

m 

3 

u 

10 

0* 

2     If 

6  lOi 

2 

61 

7 

Hi 

2 

91 

9 

0 

8 

li 

10 

Oi 

2    H 

6  Hi 

2 

5^ 

7 

iif 

2 

9i 

9 

01 

8 

U 

10 

0* 

2     Ig 

6  lit 

2 

51 

8 

o,\ 

2 

91 

9 

Of 

3 

11 

10 

If 

2     If 

7    0 

2 

5f 

8 

01 

2 

9f 

9 

1* 

3 

If 

10 

15 

2  n 

7     01 

2 

5i 

8 

1 

2 

9J 

9 

U 

3 

li 

10 

^*i 
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For  Angle  Ibom  measuring  i  luch  thick,  diagonally  across  tbe  root. 

FLANGE    ODTSIDE. 


INSIDK 

t.KNOTII 

INSIDE 

LRNUTH    j 

INSIDE 

LKNOTH 

INHIDB 

LENGTH       11 

DIAMKTKK 

llhQUIUKI' 

DUMKTKU 

KKQUIKEI'I 

DIAMETKK 

KKQOIKKI. 

DIAMKTKIi 

KK.Ql 

JIKED 

OK   KINO. 

KOR 

KINO. 

OK    IIING. 

KOB 

niNG. 

OK  KING. 

KOIl 

lUNO. 

OF  RINO. 

KOK 

RING. 

FT.          IN. 

FT. 

IN. 

FT. 

IN. 

Ff. 

IN. 

KT.       IN. 

VH. 

IN. 

FT. 

IN. 

KT. 

IN. 

3     2 

10 

2^ 

3 

6 

3 

3  10 

12 

8a 

4 

2 

13 

4i 

3     2/, 

10 

2a 

3 

6,^. 

3^ 

3  lOi 

12 

4 

4 

2/. 

13 

4a 

3     2i 

10 

3.i 

3 

6^ 

3?. 

3  10^ 

12 

H 

4 

2^ 

13 

5 

3     2g 

10 

3a 

3 

H 

4.{ 

3  lOi 

12 

4^ 

4 

2i 

13 

H 

3     2^ 

10 

4 

3 

6^ 

4a 

3  10^ 

12 

6^ 

4 

21 

13 

b\ 

3     2^^ 

10 

4^ 

3 

6^ 

5 

3  lOi 

12 

5a 

4 

2a 

13 

^h 

3     2^ 

10 

n 

3 

H 

H 

3  lot 

12 

6 

4 

2^ 

13 

H 

3     21 

10 

H 

3 

6i 

H 

8  10.1 

12 

6i 

4 

2i 

18 

7 

3     3 

10 

5^ 

3 

7 

6i 

3  11 

12 

6f 

4 

3 

13 

7^ 

3     3/, 

10 

6 

3 

7,^ 

6a 

3  11^ 

12 

7^H 

4 

3^ 

13 

75 

3     3i 

10 

H 

3 

7i 

7 

3  Hi 

12 

1\ 

4 

3i 

13 

8.^ 

3     3g 

10 

6i 

3 

7t 

7i 

8  111 

12 

7i 

4 

3i 

13 

8^ 

3     3^ 

10 

7i 

3 

7A 

li 

3  11^ 

12 

8i 

4 

3^ 

13 

8i 

3     3a 

10 

7^ 

3 

7^ 

^l 

3  iia 

12 

8-^ 

4 

3a 

13 

9i 

3     3^ 

10 

8 

3 
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For  Angle  Iron  measuring  I  Inch  thick,  diagonally  across  the  root. 

FLANGE    OUTSIDE. 
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Tcr  Akols  Iron  measuring  }  Inch  thick,  diagonally  across  the  roct. 

FLANGE    OUTSIDE. 
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For  Anole  Ieon  measuring  J  Inch  thick,  diagonally  across  the  root. 


FLANGE 
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For  Anols  Iron  measuriDg  g  of  an  Incb  thick,  diagonally  across  the  root. 

FLANOE   OUTSIDE. 
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3 

7a 

4i 

4 

8^ 

8a 

5 

Si 

81 

2     7i 

1     03 

3 

8 

M 

4 

81 

8i 

5 

9^ 

8^ 

2    7^ 

1     Oi 

3 

8i 

n 

4 

8^ 

8i 

6 

9i 

9 

2     8i 

1   1 

3 

8.' 

5 

4 

9i 

9 

5 

95 

9i 

2     8a 

1  n 

3 

9^ 

5^ 

4 

9a 

9^ 

5 

lOi 

9i 

2     9 

1   u 

3 

9^ 

5i 

4 

10^ 

9i 

5 

10| 

9J 

2     9g 

1  li 

3 

9^ 

5i 

4 

10^ 

9i 

5 

11 

9^ 

2     9^ 

1  1^. 

3 

lOi 

5^ 

4 

10^ 

9^ 

5 

lU 

91 

2  10^ 

1  n 

3 

10;; 

51 

4 

Hi 

9a 

5 

in 

9J 

2  10.i 

1  1^ 

3 

11-'. 

5^ 

4 

iia 

9^ 

6 

Oi 

95 

2  10' 

1  n 

3 

llJ 



51 

5 

0 

n 

6 

01 

22 


For  Angle  Iron  measuring  f  of  an  Incli  thick,  diagonally  across  the  root. 

FLANGE    OUTSIDE. 


INSIDE 

LEMGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMETEH 

RKQUIRKl" 

l.IAMETEK 

KEQOIKEl> 

DIAMETEK 

REQUIRE]  1 

DIAMETEH 

KEQUIRED 

OF  RING. 

FOR 

RING. 

OF   KING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF 

RING. 

FOR 

RING. 

FT.        IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

1  10 

6 

1 

2 

2 

7 

U 

2 

6 

8 

2/, 

2 

10 

9 

2i 

1  10^ 

6 

n 

2 

2^ 

7 

2 

2 

6a 

8 

2i 

2 

10^ 

9 

3^- 

1  10} 

6 

n 

2 

21 

7 

2i 

2 

6i 

8 

n 

2 

lOi 

9 

3* 

1  ion 

6 

2i 

2 

2* 

7 

2^ 

2 

61 

8 

3i 

2 

lOi 

9 

31 

1  10^ 

6 

2a 

2 

2i 

7 

3^ 

2 

6i 

8 

3i 

2 

lOi 

9 

4.i 

1  lOii 

6 

3 

2 

2i 

7 

3i 

2 

6i 

8 

4.^ 

2 

loa 

9 

4a 

1  lOi 

6 

3i 

2 

2^ 

7 

3i 

2 

6f 

8 

41 

2 

lOi 

9 

5 

1  10a 

6 

3i 

2 

n 

7 

4i 

2 

6i 

8 

4i 

2 

lOi 

9 

H 

1  11 

6 

4-^ 

2 

3 

7 

41 

2 

7 

8 

5i 

2 

11 

9 

H 

1  in 

6 

41 

2 

3^ 

7 

5f, 

2 

7^ 

8 

5a 

2 

in 

9 

6i 

1  in 

6 

4i 

2 

3i 

7 

5i 

2 

7i 

8 

6 

2 

in 

9 

6a 

1  Hi 

6 

5i 

2 

311 

7 

5i 

2 

7t 

8 

ei 

2 

Hr 

9 

7 

1  111 

6 

5f 

2 

Si 

7 

6i 

2 

7i 

8 

n 

2 

m 

9 

71 

1  lie 

6 

6.^ 

2 

3a 

7 

6i 

2 

7i 

8 

i\ 

2 

iia 

9 

7^ 

1  m 

6 

61 

2 

3i 

7 

7 

2 

7t| 

8 

7a 

2 

m 

9 

8i 

1  Hi 

6 

n 

2 

3i 

7 

7i 

2 

7i 

8 

8 

2 

HI 

9 

81 

2     0 

6 

n 

2 

4 

7 

7i 

2 

8 

8 

8i 

3 

0 

9 

9 

2     0^ 

6 

7i 

2 

4^- 

7 

8i 

2 

Sh 

8 

SI 

3 

0^ 

9 

91 

2     Oi 

6 

8^ 

2 

4i 

7 

8i 

2 

Si 

8 

n 

3 

Oi 

9 

91 

2     Oi 

6 

8^ 

2 

4i 

7 

9 

2 

s^ 

8 

9a 

3 

Oi 

9 

10^ 

2     Oi 

6 

SI 

2 

4i 

7 

9i 

2 

8i 

8 

10 

3 

Oi 

9 

101 

2  oa 

6 

9^ 

2 

U 

7 

91 

2 

8a 

8 

lOi 

3 

oa 

9 

10^ 

2     Oi 

6 

9i 

2 

M 

7  lOil 

2 

8f 

8 

lot 

3 

Of 

9 

Hf 

2     0^ 

6 

10 

2 

•4i 

7 

lOi 

2 

81 

8 

in 

3 

01 

9  in 

2     1 

6 

lOi 

2 

6 

7 

11 

2 

9 

8 

in 

3 

1 

10 

1 
0.^ 

2     n, 

6 

101 

2 

5a 

7 

Hf 

2 

9.i 

9 

0 

3 

n 

10 

Oi 

2     U 

6 

Hi 

2 

5i 

7 

H-i 

2 

9i 

9 

Oi 

3 

n 

10 

01 

2     li 

6  H^l 

2 

5i 

8 

0^ 

2 

9i 

9 

01 

3 

li 

10 

n 

2     11 

7 

0 

2 

5i 

8 

01 

2 

9* 

9 

n 

3 

n 

10 

n 

2     la 

7 

Oi 

2 

6^ 

8 

1 

2 

9a 

9 

n 

3 

la 

10 

2^ 

2     n 

7 

Oi 

2 

5f 

8 

li 

2 

9^ 

9 

n 

3 

n 

10 

2^ 

2  n 

7 

n 

2 

5i 

8 

M 

2 

n 

9 

21 

3 

n 

10 

n 

38 


For  Angle  Iron  measuring  g  of  an  Inch  tliick,  diagonally  across  the  root, 

FLANaE    0UT8IDB. 


INSIDE 

LKNOTH 

INSIDE 

LENOTH 

INSIDE 

LENOTH 

INSIDE 

I.ENOTH 

DIAMKTKIi 

UIQUIRKI 

DUMETEK 

KKgUIItEl' 

OIAMETEK 

KEQUIRED 

DIAMETEH 

KEQUIRED 

OF   I 

UNO. 

Kon 

KINO. 

or  1 

UNO. 

KOK 

RINO. 

OF  RINO, 

FOB 

KINO. 

UV  1 

UNO. 

FOR  RINO. 

FT. 

IN 

KT. 

IN. 

K-T. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

E-T.        IN. 

8 

2 

10 

B.{ 

3 

6 

31 

8 

10 

12 

H 

4 

2 

13     6 

8 

2;> 

10 

8f: 

8 

6.^ 

4^ 

3 

10.^ 

12 

4^ 

4 

2a 

13     6| 

8 

2i 

10 

4 

3 

Qk 

4a 

3 

io.i 

12 

5] 

4 

2i 

13     6| 

3 

2il 

10 

4^ 

3 

en 

6 

3 

m 

12 

6a 

4 

2^ 

13     6^ 

3 

2^ 

10 

4?, 

3 

6^ 

H 

3 

m 

12 

6 

4 

2^ 

18     6i 

8 

2.'; 

10 

6:} 

3 

6a 

5i 

3 

loa 

12 

6;1 

4 

2a 

13     7 

8 

2i| 

10 

5.^ 

8 

6i 

6i 

8 

10^ 

12 

6^ 

4 

2^ 

13     7J 

8 

2;, 

10 

6 

8 

Ql 

6a 

3 

101 

12 

71 

4 

21 

18     7i 

8 

8 

10 

6;; 

8 

7 

7 

8 

11 

12 

7.J 

4 

8 

13     8J 

8 

3' 

10 

6a 

3 

7^, 

7g 

8 

111 

12 

71 

4 

31 

13     8i 

3 

31 

10 

7.i 

3 

7i 

li 

3 

m 

12 

8g 

4 

3^ 

18     8i 

3 

8ii 

10 

7a 

3 

7^ 

Sh 

3 

m 

12 

8^ 

4 

n 

18     9i 

3 

8J 

10 

8 

3 

7i 

8i 

3 

m 

12 

91 

4 

3^ 

13    91 

3 

3[; 

10 

en 

3 

7a 

81 

3 

iia 

12 

91 

4 

3a 

13  10^ 

8 

3^ 

10 

8^ 

3 

7:1 

9i 

3 

11^^ 

12 

91 

4 

3^ 

13  lOi 

3 

3a 

10 

n 

3 

7a 

9^ 

3 

111 

12 

lOjl 

4 

31 

18  lOi 

8 

4 

10 

n 

3 

8 

11 

lOi 

4 

0 

12 

10^ 

4 

4 

13  Hi 

8 

4,^ 

10 

n 

3 

8/, 

10.i 

4 

01 

12 

11,' 

4 

4^ 

13  111 

8 

M 

10 

m 

3 

8i 

101 

4 

0.^ 

12 

111 

4 

4i 

14     0 

3 

4i 

10 

10^ 

8 

8g 

11^ 

4 

Oi 

12 

111 

4 

4i 

14     0| 

8 

4^ 

10 

m 

3 

8i 

iia 

4 

0^ 

18 

0^ 

4 

4^ 

14     Oi 

3 

4^ 

10 

m 

3 

8a 

12 

0^ 

4 

oa 

13 

oa 

4 

4a 

14     li 

3 

4^ 

10 

m 

8 

8-^ 

12 

0^ 

4 

0^ 

13 

1 

4 

4^ 

14     1| 

3 

4i 

11 

Oi 

3 

81 

12 

01 

4 

01 

13 

1^ 

4 

41 

14    2 

3 

5 

11 

0^ 

3 

9 

12 

U 

4 

13 

11 

4 

5 

14     2| 

8 

5^ 

11 

1/, 

8 

9^ 

12 

n 

4 

^  H 

18 

^\ 

4 

51 

14     2i 

8 

5i 

11 

1^ 

8 

9i 

12 

2 

4 

u 

18 

2a 

4 

5^ 

14     3i 

3 

5^ 

11 

1-^ 

3 

9^ 

12 

2i 

4 

n 

18 

3 

4 

5i 

14     3i 

3 

5A 

11 

2i 

3 

9^ 

12 

21 

4 

u 

18 

8i 

4 

5^ 

14     4 

3 

5E 

11 

2a 

8 

9i 

12 

3i 

4 

u 

13 

3^ 

4 

5a 

14     4f 

3 

5i 

11 

8 

3 

9^ 

12 

3a 

4 

13 

•"•4 

18 

M 

4 

5i 

14     4i 

3 

H 

11 

3^ 

3 

n 

12 

4  1 

4 

11 

18 

H 

4 

51 

14     5^ 

24 


Por  Angle  Ibon  measTmng  f  of  an  Inch  thick,  diagonally  across  the  root. 

FLANGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSCDE 

LENGTH    1 

INSIDE 

LENGTH 

DIAMETER 

RKQUIRKl' 

UIAMETEh 

REQUIRED 

DIAMETER 

^EQC 

IREI) 

DIAMETER 

REQUIRED 

OF  KING. 

FOR  RING. 

OF   RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR   ] 

EUNO. 

FT. 

IN. 

FT. 

IN. 

FT.      IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

4 

6 

14 

6^ 

4  10 

15 

6^ 

5 

2 

16 

6a 

5 

6 

17 

7i 

4 

6^ 

14 

5;^ 

4  10^ 

15 

6^ 

5 

2^ 

16 

7 

5 

6^ 

17 

7f 

4 

6i 

14 

61 

4  lOi 

15 

6i 

5 

2i 

16 

7i 

5 

H 

17 

8 

4 

6t 

14 

61 

4  lOf 

15 

7i 

5 

2i 

16 

11 

5 

H 

17 

8f 

4 

6^ 

14 

7^ 

4  10^ 

15 

7f 

5 

2i 

16 

8i 

5 

6i 

17 

8i 

4 

6a 

14 

n 

4  lOi 

15 

8^^ 

5 

2a 

16 

8a 

5 

6a 

17 

9i 

4 

61 

14 

n 

4  lOf 

15 

Sh 

5 

2f 

16 

9 

5 

6f 

17 

9t 

4 

6i 

14 

8i 

4  log 

15 

8i 

5 

2i 

16 

9i 

5 

n 

17  10 

4 

7 

14 

8t 

4  11 

15 

9i 

5 

3 

16 

n 

5 

7 

17 

101! 

4 

7^ 

14 

9^ 

4  m 

15 

9a 

5 

3«^ 

16  lOi 

5 

7^ 

17  lOf 

4 

7^ 

14 

9i 

4  Hi 

15  10 

5 

3i 

16  lOa 

5 

7.-i 

17  in 

4 

71 

14 

9^ 

4  llf 

15  101 

5 

B| 

16  11 

5 

7i 

17  11^ 

4 

7^ 

14 

10^ 

4  in 

15 

lOi 

5 

3i 

16  111 

5 

7i 

18 

0 

4 

7a 

14 

loa 

4  iia 

15 

Hi 

5 

31 

16 

111 

5 

7a 

18 

01 

4 

7f 

14 

11 

4  11^ 

15  iiai 

5 

3^ 

17 

0^ 

5 

7f 

IB 

(H 

4 

7i 

14 

in 

4  Hi 

16 

0 

5 

3i 

17 

oa 

5 

7i 

18 

n 

4 

8 

14 

m 

5     0 

16 

ot 

5 

4 

17 

1 

5 

8 

18 

n 

4 

8.^ 

15 

Oi 

5     Oh 

16 

0^ 

5 

4* 

17 

n 

5 

8^ 

18 

n 

4 

8{ 

15 

oa 

5     Oi 

16 

1* 

5 

4i 

17 

n 

5 

8i 

18 

n 

4 

8h^ 

15 

1 

5     Oi 

16 

la 

5 

H 

17 

2^ 

5 

8il 

18 

21 

4 

&^ 

15 

n 

5    Oi 

16 

2 

5 

4* 

17 

n 

5 

8.J 

18 

3* 

4 

m 

15 

n 

5     01 

16 

2i 

5 

4a 

17 

n 

5 

8a 

18 

3i 

4 

8f 

15 

^i 

5    0^ 

16 

2-^ 

5 

4f 

17 

B| 

5 

8^ 

18 

3i 

4 

8i 

15 

2a- 

5    Oi 

16 

^k 

5 

4i 

17 

31 

5 

8/. 

18 

4i 

4 

^ 

15 

a 

5     1 

16 

^ 

5 

5 

17 

4^ 

5 

9 

18 

4^ 

4 

9«^ 

15 

at 

5  n 

16 

n 

5 

5^ 

17 

4i 

5 

n 

18 

5 

4 

9i 

15 

8f 

5     li!l6 

4t 

5 

5i 

IT 

4i 

5 

^.1 

18 

5i 

4 

9i 

15 

4^ 

&     It 

16 

4^ 

5 

5i 

17 

5i 

5 

9i 

18 

5i 

4 

&^ 

15 

M 

5     U 

16 

H 

5 

5i 

17 

H 

5 

&^i 

18 

6i 

4 

9a 

15 

n 

5  la 

16 

H 

5 

5a 

17 

6 

5 

^a 

18 

61 

4 

92 

15 

H 

5  n 

16 

5i 

5 

5-^ 

17 

6^ 

5 

9ii 

18 

7 

4 

y'Bii5 

5f 

5     li 

16 

6! 

5 

&i 

17 

6i 

5 

9i 

18 

71 

25 


h'o\  AxoLE  Iron  meafiuring  g  of  an  Inch  thick,  diagonally  across  the  root. 

FLANOE   OUTSIDE. 


INHIDK 

LENGTH 

INSIDK     1    LKNOTH 

INSIDE 

I.KNOTH 

INMDK 

LENGTH 

PUMETKIi 

KKQUIUF.l" 

l.UMKTKh 

KKQUIREI) 

DIAMETKK 

KKQITIICKI) 

DIAMKTEIl 

KKQUIItKO 

or    HINO. 

KOR 

KINO. 

OF    lUNG. 

KOK 

KINO. 

OF  KINO. 

KOK 

KINO. 

OF 

KINO. 

roR 

KINO. 

VT.          IN. 

FT. 

IN. 

Kr. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

6      10 

18 

11 

6 

2 

19 

8jl 

6 

6 

20 

9 

6 

10 

21 

Oh 

6  10/, 

18 

8| 

6 

2/. 

19 

8^* 

6 

6il 

20 

01 

G 

10/, 

21 

0} 

6  10| 

18 

8a 

6 

2] 

19 

Oh 

6 

6i 

20 

9ii 

6 

10.1 

21 

m 

5  lOil 

18 

9 

6 

2j; 

19 

9a 

6 

6j! 

20 

10/. 

6 

ion 

21 

10^ 

5  lOJ 

18 

n 

6 

2rJ 

19 

10 

6 

6^1 

20 

10^ 

G 

lOJ 

21 

lU 

5  lOj; 

18 

9il 

6 

2a 

19 

io;i 

6 

6a 

20 

10/. 

6 

loa 

21 

IH 

5  101 

18 

10,^ 

6 

2il 

19 

103 

6 

6^ 

20 

m 

6 

10^ 

21 

in 

5  m 

18 

10.1 

6 

2a 

19  11/, 

6 

Gl 

20 

11^ 

6 

lO-A 

22 

Ok 

5  11 

18 

11 

6 

3 

19  11^ 

6 

7 

21 

0^ 

6 

11 

22 

oa 

5  ll.\ 

18 

11^ 

6 

3/, 

19 

ll^H 

6 

7a 

21 

0^. 

6 

11/, 

22 

1 

5  11^ 

18 

11^ 

6 

8.^ 

20 

oe 

6 

7r} 

21 

0/. 

6 

m 

22 

H 

5  m 

19 

o;. 

6 

3E 

•20 

0^ 

6 

7i! 

21 

M 

6 

in 

22 

n 

5  IIJ 

19 

OJ 

6 

8i 

20 

1^ 

6 

7^ 

21 

la 

6 

m 

22 

2i 

5  in 

19 

Oa 

6 

3a 

20 

1.) 

6 

7a 

21 

2 

G 

iia 

22 

2a 

5  11-^ 

19 

n 

6 

3^^ 

20 

n 

6 

7^ 

21 

21 

6 

11-^ 

22 

8 

5  in 

19 

n 

6 

3?, 

20 

2^ 

6 

7?, 

21 

n 

6 

ni 

22 

81 

6     0 

19 

2.', 

6 

4 

20 

2a 

6 

8 

21 

3.1 

7 

0 

22 

8^ 

6     0.^ 

19 

2^ 

6 

4.i 

20 

3 

6 

8^ 

21 

3a 

7 

O^H 

22 

4i 

6     0| 

19 

2a 

6 

4i 

20 

3.^ 

6 

81 

21 

4 

7 

0^ 

22 

H 

6     0^ 

19 

31 

6 

4P 

20 

3a 

6 

8-^ 

21 

H 

7 

Oi 

22 

5 

6     Oi 

19 

3.1 

6 

4i 

20 

4^ 

6 

Si 

21 

4^ 

7 

0^ 

22 

5t 

6     Oa 

19 

4 

6 

4a 

20 

4a 

6 

8a 

21 

5^ 

7 

oa 

22 

51 

6     0:1 

19 

4^ 

6 

4^ 

20 

5 

6 

8^ 

21 

5^ 

7 

Oi 

22 

H 

6     01 

19 

n 

6 

4-^ 

20 

5i 

6 

SI 

21 

6 

7 

Oi 

22 

H 

6     1 

19 

5i 

6 

5 

20 

5-^ 

6 

9 

21 

6a 

7 

1 

22 

7 

6     1^ 

19 

5a 

6 

5.^ 

20 

6^ 

6 

9/, 

21 

61 

7 

1/, 

22 

71 

6     1^ 

19 

6 

6 

5.i 

20 

6a 

6 

9.i 

21 

7a 

7 

1^ 

22 

7J 
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OF  J 

ilNG. 

fOR 

RING. 

OF  RING. 

FOR 

RING. 

FT.         JK 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

4     9 

15 

3t 

5 

1 

16 

41 

5 

5 

17 

4^ 

5     9 

18 

H 

4     9,^ 

15 

4^ 

5 

1^ 

16 

M 

5 

5.^ 

17 

H 

5     9^ 

18 

51 

4     9^ 

15 

4^ 

5 

1^ 

16 

5k 

5 

5\ 

17 

H 

5     9\ 

18 

H 

4  n 

15 

4^ 

5 

1| 

16 

5i 

5 

H 

17 

6 

5     91 

18 

H 

4     9-^ 

15 

H 

5 

n 

16 

51 

5 

5\ 

17 

6-^ 

5     9i 

18 

7 

4     9i 

15 

5i 

5 

n 

16 

6| 

5 

H 

17 

6^ 

5   9a 

18 

7t 

4     9:, 

15 

6^ 

5 

M 

16 

H 

5 

H 

17 

1\ 

5    9:1 

18 

7* 

i    4     91 

15 

6^ 

5 

n 

16 

7 

6 

5i 

17 

11 

5     9^ 

18 

8.^ 

4  10 

15 

6^ 

5 

2 

16 

7^ 

5 

6 

17 

8 

5  10 

18 

H 

4  10,^ 

15 

7i 

5 

n 

16 

7^ 

5 

6^ 

17 

8^ 

5  10,^ 

18 

9 

4  10.i 

15 

7i 

5 

2] 

16 

8^ 

5 

6^ 

17 

8^ 

5  10^ 

18 

n 

4  lOil 

15 

Sk 

5 

n 

16 

8a 

5 

6i 

17 

9^ 

5  lOE 

18 

9i 

4  lUi 

15 

81 

5 

n 

16 

9 

5 

6i 

17 

n 

5  lOJ 

18 

lOi 

4  105 

15 

8^ 

5 

n 

16 

9i 

5 

6a 

17 

10 

5  10- 

18 

10^ 

4  10^ 

15 

9i 

5 

n 

16 

9-^ 

5 

6,^ 

17 

lOi 

5  10| 

18 

11 

4  10^, 

15 

9i 

5 

n 

16 

101 

5 

6^ 

17 

10^ 

5  10^ 

18 

llf 

4  11 

15 

10 

5 

3 

16 

log 

5 

7 

17 

11^ 

5  11 

18 

m 

4  11.1 

15 

lOi 

5 

3.^ 

16 

11 

5 

7^, 

17 

Hi 

5  ll^s 

19 

0^ 

4  111 

15 

10^ 

5 

31 

16 

in 

5 

7^ 

18 

0 

5  Hi 

19 

Oi 

4  11;1 

15 

lU 

5 

3i 

16 

m 

5 

7-^ 

18 

on 

5  111 

19 

01 

4  lU 

15 

m 

5 

3a 

17 

Ok 

5 

7^ 

18 

Of 

5  Hi 

19 

n 

4  llg 

16 

0 

5 

3i 

17 

Ofj 

5 

7-a 

18 

1^ 

5  iia 

19 

n 

4  11^ 

16 

Oi 

5 

3-^ 

17 

1 

5 

71 

18 

n 

5  llf 

19 

2^ 

4  11/. 

16 

Oi 

5 

n 

17 

li 

5 

7i 

18 

n 

saia 

19 

2i 

5     0 

16 

n 

5 

4 

17 

n 

5 

8 

18 
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6     0 

19 

n 

5     Oi 

16 

n 

5 

4^ 

17 

^k 

5 

8^ 

18 

n 

6     0/, 

19 

3i 

5     Oj 

16 

2 

5 

4j 

17 

n 

5 

8i 

18 

3.i 

6     Oi 

19 

3j 

6     Oi 

16 

n 

5 

4il 

17 

K 

5 

8i 

18 

3^ 

6     Oi 

19 

4 

5     0.i 

16 

2f 

5 

4^ 

17 

n 

5 

8^. 

18 

3^ 

6     Oi 

19 

H 

5     0ai6 

3.^ 

5 

4ij 

17 

3^ 

5 

8a 

18 

4^ 

6   oa 

19 

41 

5     OiilG 

8^ 

5 

4-^ 

17 

4/, 

6 

8^ 

18 

4a 

6     0^ 

19 

5k 

6     O^ilo 

ni 

5 

4i 

17 

H 

6 

8E 

18 

5 

6     Oi 

19 

5jj 

81 


For  Aholb  Iboh  meagtiriug  |  of  an  Inch  thick,  diagonallj  across  the  root. 


FLANGE 

OUTSIDE. 

1        IN8IPK          I.KNOTH 

INSIDK 

LKNOTH 

1N9IDK     j   LKNOTH 

INMIDE 

I.ENOTH         1 

DIAMKtkh'ki  gUIHKI) 

DIAMK.TKK 

.U,ytIIKKl. 

UIAMKTKH|KKgt'IUKIi 

DIAMKTKH 

KKQUIIIKD      1 

or    RINO. 

l"i)R 

KINO. 

OK    i 

INO. 

fOR 

KINO. 

OF 

KINO. 

»OK 

RINO. 

OK  KINO. 

KOH 

UINO. 

FT.      IN. 

l-'T. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

6     1 

19 

6 

6 

5 

20 

6a 

6 

9 

21 

7|^ 

7 

1 

22 

7f 

6     1,\ 

19 

6i 

6 

5.; 

10 

7 

6 

9/, 

21 

7a 

7 

1/, 

22 

8„^ 

8     U 

19 

6;; 

6 

5] 

20 

11 

6 

9i 

21 

8 

7 

u 

22 

8i 

6  n 

19 

7i 

6 

5h 

20 

n 

6 

911 

21 

8E 

7 

n 

22 

8„^ 

6     U 

19 

7a 

6 

5.i 

20 

8/, 

6 

9i 

21 

8^ 

7 

n 

22 

n 

6   la 

19 

8 

6 

5a 

20 

Sh 

6 

9a 

21 

9,^, 

7 
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22 

9J 

6     1:; 

19 

Si 

6 

5!] 

20 

9 

6 

9^ 

21 

9^. 

7 

1^ 

22 

m 

6     1^ 

19 

Si 

6 

5^ 

20 

9i 

6 

n 

21 

n 

7 

n 

22 

m 

6     2 

19 

9^ 

6 

6 

20 

9^ 

6 

10 

21 

103 

7 

2 

22 

m 

6     2/, 

19 

9a 

6 

6^ 

20 

lOi 

6 

10- 

21 

10^ 

7 

2,\ 

22 

in 

6     2] 

19 

10 

6 

6.1 

20 

10.i 

6 

lOi 

21 

11/, 

7 

2.i 

22 

iia 

6     2-; 

19 

lOil 

6 

6^ 

20 

10a 

6 

10;! 

21 

111 

7 

2i; 

23 

0 

6     2.> 

19 

10^' 

6 

6.J 

20 

Hi 

6 

10.J 

21 

llA 

7 

2d 

23 

Oi 

6     2[; 

L9 

llf^, 

6 

6a 

20 

m 

6 

loa 

22 

Ok 

7 

2a 

23 

01 

6     2^ 

19 

11^ 

6 

6-^ 

21 

Ok 

6 

10^ 

22 

oa 

7 

2. 

23 

u 

6     2, 

19 

Hi 

6 

6^ 

21 

Oi 

6 

10^ 

22 

1 

7 

2a 

23 

11 

6     3 

20 

Oil 

a 

7 

21 

01 

6 

11 

22 

u 

7 

8 

23 

2 

6     3,; 

20 

0.' 

6 

7^ 

21 

n 

6 

iia 

22 

n 

7 

8,^ 

23 

21 

6     31 

20 

1^ 

6 

7^ 

21 

la 

6 

11^ 

22 

2| 

7 

8.1 

23 

2| 

6     3|1 

20 

1^ 

6 

7i; 

21 

2 

6 

11^ 

22 

2a 

7 

8;i 

23 

8.i 

6     3J 

20 

n 

6 

7^ 

21 

2^ 

6 

111 

22 

8 

7 

8.1 

23 

81 

6     8^ 

20 

2i 

6 

7a 

21 

2^ 

6 

iia 

22 

8^ 

7 

8a 

23 

4 

6     8^ 

20 

2a 

6 

7^ 

21 

8] 

6 

11^ 

22 

n 

7 

8:; 

23 

4i 

6     3„ 

20 

8 

6 

n 

21 

8a 

6 

Hi 

22 

4i 

7 

8^ 

23 

M 

6     4 

20 

8^ 

6 

8 

21 

4 

7 

0 

22 

4a 

7 

4 

23 

5k 

6     4- 

20 

8^ 

6 

8/1 

21 

4^ 

7 

0,^ 

22 

6 

7 

4f^ 

23 

5i 

6     4, 

20 

M 

6 

8i 

21 

4:1 

7 

01 

22 

H 

7 

4.1 

23 

6 

6     4i! 

20 

4a 

6 

8a 

21 

5^ 

7 

OH 

22 

5f 

7 

4S 

23 

61 

6    M 

20 

5 

6 

8i 

21 

5^ 

7 

0.1 

22 

H 

7 

4i 

23 

6i 

6     4S 

20 

52 

6 

8a 

21 

6 

7 

oa 

22 

6^ 

7 

4a 

23 

7^ 

6     4:i 

20 

6.; 

6 

8^ 

21 

6g 

7 

0^ 

22 

7 

7 

a 

23 

7^ 

6     4^ 

20 

Q\    6 

8^ 

21 

6i| 

7 

o;^ 

22 

7i; 

7 

4a 

23 

n\ 

82 


For  Anglb  Ibon  measuring  |  of  on  Inch  thick,  diagonally  across  the  root. 

FLANGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMETEh 

RKQOIKED 

DIAMETEh 

KEQUIRED 

DIAMETEH 

KEQUIRED 

DIAMETEH 

KEQUIIIED 

or  BINO. 

FOR  RING. 

OF   KING. 

FOB 

aiNo. 

OF  BINO. 

FOR 

RING. 

OF  ] 

UNG. 

FOR 

RING. 

FT.       IN. 

FT.         IN. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

7     5 

23         8^ 

7         9 

24 

8?. 

8 

1 

25 

9i 

8 

6 

26 

10 

7     5i 

23     8i 

7    9/, 

24 

9i 

8 

1-^ 

25 

9-^ 

8 

H 

26 

lOf 

7     5i 

23     9i 

7     9i 

24 

9a 

8 

li 

25 

lOi 

8 

H 

26 

101 

7     61 

23     9^ 

7     9i 

24 

10 

8 

11 

25 

loa 

8 

H 

26 

iH 

7     6t 

•23     9i 

7    9i 

24 

10^ 

8 

1-^ 

25 

11 

8 

^ 

26 

IH 

7     6i 

23  lOi 

7     9i 

24 

10^ 

8 

u 

25 

111 

8 

H 

27 

0 

7     6^ 

23  10  i 

7     9-^ 

24 

11^ 

8 

n 

25 

llf 

8 

5f 

27 

Of 

7    6i 

23  11 

7    9^ 

24 

iia 

8 

n 

26 

Oh 

8 

H 

27 

oj 

7     6 

23  Hi 

7  10 

25 

0 

8 

2 

26 

oa 

8 

6 

27 

n 

7     61 

23  m 

7  lOa 

25 

Oi 

8 

2^, 

26 

1 

8 

6^, 

27 

H 

7     6| 

24     Oi 

7  lOi 

25 

Of 

8 

2| 

26 

n 

8 

6i 

27 

1* 

7     6i 

•24     Oi 

7  lOi 

25 

1^ 

8 

2i 

26 

If 

8 

6i 

27 

2f 

7     6^ 

24     1 

7  lOi 

25 

li 

8 

n 

26 

2.^ 

8 

U 

27 

2f 

7     6a 

24     11 

7  loa 

25 

2 

8 

2a 

26 

2^ 

8 

6i 

27 

8^ 

7     6i 

24     If 

7  lOf 

25 

n 

8 

2f 

26 

2^ 

8 

6f 

27 

3i 

7     6.^ 

24     2i 

7  lOi 

25 

2i 

8 

2i 

26 

3f 

8 

6-A 

27 

8i 

7     7 

24     2| 

7  11 

25 

3^ 

8 

3 

26 

8f 

8 

7 

27 

4i 

7     li 

24     3 

7  m 

25 

3.1 

8 

3^ 

26 

H 

8 

7^ 

27 

41 

7     7i 

•24     3| 

7  Hi 

25 

3^ 

8 

3i 

26 

4i 

8 

7i 

27 

5 

7     7i 

24     3f 

7  llf 

25 

41 

8 

H 

26 

4^ 

8 

71 

27 

6i 

7     7i 

24     4^ 

7  Hi 

25 

4f 

8 

3i 

26 

H 

8 

7^ 

27 

5^ 

7     7i 

24     4i 

7  111 

25 

5h 

8 

3a 

26 

H 

8 

7i 

27 

6i 

7     Ti 

24     4^ 

7  111 

25 

5h 

8 

3f 

26 

6 

8 

7f 

27 

H 

7     7i 

24     5f 

7  Hi 

25 

5i 

8 

8i 

26 

H 

8^ 

11 

27 

1 

7     8 

24     6| 

8    0 

25 

6| 

8 

4 

26 

6^ 

8 

8 

27 

n 

7     8i 

24     6i 

8    01 

25 

6a 

8 

4-^ 

26 

Ik 

8 

8^ 

27 

li 

7     Si 

24     6^ 

8     Oi 

25 

7 

8 

4i 

26 

7a 

8 

8i 

27 

8i 

7     8i 

24     6i 

8     0^ 

25 

n 

8 

H 

26 

8 

8 

8i 

27 

8^ 

7     8i 

24     7i 

8     Oi 

25 

11 

8 

H 

26 

81 

8 

81 

27 

9 

7     8.^ 

24     7i 

8  oa 

25 

8i 

8 

H 

26 

8^ 

8 

8a 

27 

9f 

7     8|'24     8  ! 

8     02 

25 

8a 

8 

41 

26 

9i 

b 

8f 

27 

9i 

7   mu   8^1 

8     0^'25 

9 

8 

n 

26 

9a 

8 

8i 

27  10^  1 

TABLE  VI., 


Fur  Anolk  InoN  measuring  J  of  an  Inch  thick,  diagonally  acroBB  the  root. 

FLANOK    OUTSIDR. 


1N8II)K 

I.KNOTH 

INSIDE 

LKNOTH 

INSIDE 

I.KNOTH 

INHIDE 

I.ENOTH 

DIAMKTI  ft 

1H-.QUIRK1> 

DIAHKTBH 

KKQDIHKU 

UIAMKTKlt 

KEQUIUEI) 

DIAMKTBK 

KKQUIRBD 

Of    KINO. 

KOR 

lUNO. 

OF   UIN«. 

FUU  KING. 

or  ttlNO. 

FOR 

RINO. 

OF 

RINO. 

FOR   RINO. 

KT.       IN 

l-'T. 

IN 

KT. 

IN. 

FT. 

TM 

KT. 

IN 

l<T. 

IN. 

KT. 

IN. 

l-T.         IN. 

0     9 

2 

9:. 

1 

3 

103 

6 

4 

10a 

9 

5  11^ 

0     9^ 

2 

10;, 

n 

•S 

10^ 

5.^ 

4 

111 

9,^ 

5  in 

0     9} 

2 

10.1 

n 

» 

m, 

5] 

4 

in 

9i 

6     0\ 

0     9ii 

2 

10a 

n 

3 

ii^i 

5il 

5 

0 

n 

6     0^ 

0     9^ 

2 

m 

i\ 

3 

m 

6.^ 

5 

01 

9ri 

6     1 

0     9;^ 

2 

m 

n 

4 

01 

6a 

5 

01 

9a 

6  n 

0     95 

3 

o,\ 

1] 

4 

oa 

5;i 

5 

1} 

9:1 

6  n 

0     dl 

3 

01 

n 

4 

1 

5a 

5 

n 

9^ 

6     2i 

.0  10 

3 

0; 

2 

4 

n 

6 

5 

2 

10 

6     2| 

0  10/, 

3 

n 

n 

4 

lA 

6^ 

5 

211 

10' 

6     8 

0  10} 

3 

li 

2} 

4 

2^ 

61 

5 

2:1 

10^ 

6     81 

0  lOil 

3 

2 

2;^ 

4 

2a 

6R 

5 

3^ 

10^ 

6     3^ 

0  lO.Ji 

3 

21 

n 

4 

3 

6.J 

5 

3a 

10.^ 

6     4* 

0  loa 

3 

21 

2a 

4 

3;; 

6a 

5 

4 

loa 

6     4^ 

0    103 

3 

3] 

21 

4 

3^ 

6^ 

5 

4;i 

10^ 

6     4J 

0  10;, 

3 

8^ 

2a 

4 

4/, 

6a 

5 

4il 

lOi 

6     6^ 

\    0  11 

3 

4 

3 

4 

4' 

7 

5 

5/. 

11 

6     5f 

0  Uh 

3 

411 

3/. 

4 

5 

7^ 

5 

H 

11^ 

6     61 

0  in 

3 

4a 

3,i 

4 

5g 

1\ 

5 

H 

in 

6     6^ 

0  Hi 

3 

5^ 

31! 

4 

5^ 

11 

5 

6i 

iif 

6     6| 

0  in 

3 

5^ 

3i 

4 

6.' 

1\ 

5 

6^ 

m 

6     7i 

0  m 

3 

6 

3a 

4 

6^ 

7a 

5 

7,^ 

m 

6     7f 

0  llf 

3 

6il 

3t 

4 

7 

7^ 

5 

1\ 

m 

6     8i 

0  in 

3 

6il 

3a 

4 

«  8 

n 

5 

8 

Hi 

6     8i 

1     0 

3 

7^ 

4 

4 

7il 

8 

5 

8^ 

2 

0 

6     &J 

1     Ok 

3 

7f 

4^ 

4 

8^ 

8.\ 

5 

8i| 

2 

0^ 

6     9i 

1     Oi 

3 

8 

4.i 

4 

8^ 

8{ 

5 

9.^ 

2 

o\ 

6     9| 

1     0| 

3 

8^ 

4il 

4 

8-^ 

SI 

5 

9^ 

2 

01 

6  10 

1     0^ 

3 

Si 

4A 

4 

94^ 

s\ 

5 

9a 

2 

o\ 

G  10^ 

1      0;i 

3 

9.1 

4(1 

4 

9a 

8a 

5 

101 

2 

oa 

6  lOi 

1    1     0:1 

3 

9'. 

41 

4 

10' 

8^ 

6 

loa 

2 

0^ 

6  in 

1     0^ 

3 

9;.l 

4a 

4 

10.' 

-     - 

8^ 

5 

11 

2 

01 

6  m 

34 


For  Ansle  Ibo2i  mixastiring  |  of  an  Inch  thick,  diagonally  across  the  root. 

FLANGE    OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMETEK 

UKQUIRKJ- 

DIAMETER 

KEQUIREU 

UIAMETKK 

ItEQUIREI) 

DIAMETER 

REQUIRED 

OF   RING. 

l-OR 

KING. 

OF   KING. 

FOR 

KINO. 

OF  RING. 

I'OR 

RING. 

OF  RING. 

FOR 

RING. 

FT. 

IN. 

FT. 

IK. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

2 

7 

0 

2 

6 

8 

Oi 

2 

9 

9 

1-^ 

3 

1 

10 

H 

2 

1* 

7 

Oi 

2 

5^ 

8 

1 

2 

9/, 

9 

n 

3 

n 

10 

2* 

2 

n 

7 

01 

2 

5i 

8 

n 

2 

n 

9 

n 

3 

u 

10 

2i 

2 

li 

7 

1^ 

2 

5t 

8 

M 

2 

n 

9 

2-1 

3 

H 

10 

n 

2 

1^ 

7 

n 

2 

5i 

8 

2/, 

2 

9^ 

9 

2f 

3 

n 

10 

H 

2 

1^ 

7 

2 

2 

5a 

8 
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2 

9a 

9 

3.^ 

3 

u 

10 

H 

2 

1^ 

7 

2# 

2 

51 
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n 

2 

9f 

9 

n 

3 

M 

10 

4 

2 

Is 
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25     2:, 

8 

21 

26     3i 

8 

6a 

27     3i 

7     63 

24 

2i 

7  lOi 

25     3^ 

8 

2^ 

26     3| 

8 

6^ 

27     41 

7     6^- 

24 

3 

7  10-^ 

25     dl 

8 

2i 

26     4/, 

8 

6^ 

27     41 

7     7 

24 

3^ 

7  11 

25     Si 

8 

3 

26     4* 

8 

7 

27     5 

7     Ih 

24 

3i 

7  11^ 

25     4t 

8 

^h 

26     4^ 

8 

7^ 

27     6i 

7     7i 

24 

4^, 

7  lU 

25     4^J 

8 

3i 

26     5-k 

8 

7i 

27     6i 

7     7i 

24 

4.i 

7  llf 

25     6i 

8 

3f 

26     6a 

8 

7i 

27     Qk 

7     7^ 

24 

4?, 

7  lU 

25     5.] 

8 

3f 

26     6 

8 

7i 

27     6t 

7     71 

24 

61 

7  iia 

25     5^ 

8 

3a 

26     6i 

8 

7a 

27     7 

7     7i 

24 

6f 

7  llf 

25     6] 

8 

3i 

26     61 

8 

7f 

27     71 

7     7i 

24 

6^ 

7  Hi 

25     6| 

8 

3i 

26     7i 

8 

7i 

27     7^ 

7     8 

24 

6^ 

8     0 

25     7 

8 

4 

26     71 

8 

8 

27     8J 

7     8i 

24 

6^ 

8     0^ 

25     7^ 

8 

4^ 

26     8 

8 

8^^ 

27     8| 

7     Si 

24 

7i 

8     Oi 

25     7i 

8 

H 

26     81 

8 

Si 

27     9 

7     8i 

24 

7a 

8     Of 

25     8.1 

8 

H 

26     8^ 

8 

8| 

27     91 

1   7     8.] 

24 

8 

8     0^ 

25     8a 

8 

H 

26     di 

8 

8i 

27     9| 

,    7     8a 

24 

Bi 

8   oa 

25     9 

8 

4a 

26     9a 

8 

8a 

27  10^ 

!   7     8^ 

24 

8i 

8     Oil 

25     9^ 

8 

M 

26  10 

8 

8f 

27  10| 

1    7     8^24 

9i 

8     Oi 

25     91 

8 

4i 

26  lOfl 

8 

Si 

27  11 

TABLE  VII., 


For  Angle  Iron  xneABuring  1  Inch  thick,  diagonally  acrosg  the  root 

FLANGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMKTEK 

KK.QOIUKI^ 

DIAMKTEK 

KEQUIKEU 

UIAMETEh 

KKQUIRKI' 

.)IAMKTEK 

RRgUIRBD 

OF   RINO. 

FOR   RING. 

OF   UlNO. 

FOB 

RING. 

OF  RINO. 

FOB   BINO. 

OF 

UNO. 

FOR 

RINO. 

FT.       IN. 

FT.         IN. 

FT. 

IN. 

BT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

Ff. 

IN. 

0     9 

2  m 

1 

3 

11/. 

5 

4  Hi 

9 

6 

Oi 

0     9i 

2     10^ 

1,^ 

3  11^1 

5,^ 

5         0 

9A 

8 

0^ 

0     9i 

2  Hi 

u 

3 

in 

6.i 

5     01 

9i 

6 

1 

0     9i 

2  11^ 

n 

4 

o\ 

5i 

5    Oa 

9i 

6 

n 

0     9^ 

3     0^ 

n 

4 

oa 

5h 

5     1^ 

9.^ 

6 

n 

0     9E 

3     Oi 

u 

4 

1 

5a 

5   la 

9a 

6 

2i 

0   n 

3     01 

u 

4 

u 

5^ 

5     2 

9^ 

6 

2i 

0    di 

3     U 

n 

4 

n 

5a 

5     2i 

9^ 

6 

8 

0  10 

3     la 

2 

4 

21 

6 

5     23 

10 

6 

81 

0  10,^ 

3     2 

2,^ 

4 

2a 

6.^ 

5     3/, 

10,^ 

6 

3i 

0  lOi 

3     2i 

2i 

4 

3 

6i 

5     3a 

m 

6 

^h 

0  lOi 

3     2^ 

n 

4 

3^ 

H 

5     4 

103 

6 

H 

0  lOi 

3     3i 

n 

4 

31 

61 

5     41 

10^ 

6 

41 

0  lOi 

3     3a 

2a 

4 

4^ 

6a 

5     4| 

101 

6 

5f 

0  103 

3     4 

2:i 

4 

M 

6-^ 

5     5i 

103 

6 

5i 

0  m 

3     41 

2^. 

4 

5 

6-^ 

5     6i 

101 

6 

6^ 

0  11 

3     41 

3 

4 

5i 

7 

5     51 

11 

6 

6i 

0  lli^, 

3     5^ 

3.^ 

4 

5i 

7i 

5     6i 

11^ 

6 

6i 

0  lu 

3     5a 

3i 

4 

6^ 

7i 

5     6^ 

Hi 

6 

7i 

0  Hi 

3     6 

3i 

4 

6J 

7i 

5     7?, 

Hi 

6 

71 

0  lU 

3     G3 

3^ 

7 

7i 

5     7i 

m 

6 

8«^ 

0  iia 

3     6^ 

3a 

7P 

7a 

5     8 

Hi 

6 

Si 

0  Hi 

3     7^ 

3i 

7t| 

7^ 

5     8i 

m 

6 

8«i 

0  Hi 

3   7a 

3;^ 

8,^ 

7i 

5     8i 

Hi 

6 

9i 

1     0 

3     8 

4 

8^ 

8 

5     91 

2 

0 

6 

91 

1     OA 

3     8j^ 

4^ 

8a 

8-i 

5     9.i 

2 

Oh 

6 

10 

1     Oi 

3     8^ 

M 

9i 

8{ 

5     9^ 

2 

Oi 

6 

lOA^ 

1     Of 

3     dh 

4il 

9^ 

8^ 

5  10] 

2 

oe 

6 

101 

1     0^ 

3          9:V 

H 

10> 

8^ 

5  loa 

2 

Oi 

6 

Hi 

1   oa 

3     9/, 

4^ 

loa 

8a 

5  11 

2 

oa 

6 

lU 

1     0^ 

3  10  il 

1 

4:,' 

10a 

8^ 

5  ii.i 

2 

0^ 

7 

0 

1     01 

3  103 



4ii 

m 

SI 

5  m 

2 

0^ 

7 

01 

40 


For  Angle  Iron  measurmg  1  Inch  thick,  diagonally  across  the  root. 

FLANGE    OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMETER 

REQGIRF.l) 

IMAMETEH 

HEQUIUEl) 

DIAMETER 

REQUIRED 

OIAMETEl! 

IIEQUIRED 

OF   KING. 

FOR 

RING. 

OF   RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

I'OR 

RING. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN, 

2 

1 

7 

Oi 

2 

6 

8 

H 

2 

9 

9 

n 

3 

1 

10 

2i 

2 

u 

7 

1-^ 

2 

H 

8 

n 

2 

9^ 

9 

21 

3 

1-^ 

10 

n 

2 

n 

7 

n 

2 

H 

8 

n 

2 

9^ 

9 

25 

3 

u 

10 

3i 

2 

n 

7 

2 

2 

H 

8 

2^ 

2 

n 

9 

3^ 

3 

n 

10 

3^ 

2 

u 

7 

2i 

2 

51 

8 

2^ 

2 

n 

9 

31 

3 

n 

10 

4 

2 

11 

7 

2^ 

2 

5a 

8 

3i 

2 

n 

9 

34 

3 

n 

10 

4i 

2 

11 

7 

3,^ 

2 

5-5 

8 

3^ 

2 

n 

9 

4i 

3 

15 

10 

4^ 

2 

H 

'  7 

31 

2 

5i 

\  ^ 

H 

2 

n 

1  ^ 

4a 

3 

n 

,10 

H 

2 

2 

7 

3^ 

2 

6 

8 

41 

2 

10 

9 

5 

3 

2 

10 

H 

2 

2.^ 

7 

4i 

2 

6^ 

8 

H 

2 

101 

9 

5^ 

3 

2^, 

10 

6 

2 

2i 

7 

4^ 

2 

6i 

8 

5| 

2 

lOi 

9 

5^ 

3 

2i 

10 

6f 

2 

2i 

7 

5^ 

2 

6i 

8 

5a 

2 

lOi 

9 

6i 

3 

n 

10 

6^ 

2 

21 

7 

5-^ 

2 

6^ 

8 

6 

2 

101 

9 

6a 

3 

n 

10 

7i 

2 

2^ 

7 

5g 

2 

6a 

,  8 

6^ 

2 

10  a 

9 

7 

3 

2a 

10 

7t 

2 

2^ 

7 

6i 

2 

65 

8 

^l 

2 

lOf 

9 

7f 

3 

25 

10 

8 

2 

2i 

7 

6g 

2 

6i 

8 

Ik 

2 

m 

9 

71 

3 

2^ 

10 

81 

2 

3 

;  7 

7 

2 

7 

'  8 

7a 

2 

11 

9 

8^ 

3 

3 

10 

81 

2 

3^ 

7 

7^ 

2 

7^, 

■'  8 

8 

2 

11^ 

9 

8a 

^ 

3/, 

10 

n 

2 

3i 

7 

7-^ 

2 

74^ 

:  8 

8i 

2 

IH 

9 

9 

3 

3^ 

10 

n 

2 

31 

7 

8i 

2 

7i 

■  8 

8-^ 

2 

lit 

9 

n 

3 

n 

w 

n 

2 

31 

7 

8a 

2 

7^ 

8 

n 

2 

111 

9 

95 

3 

n 

10 

lot 

2 

31 

7 

9 

2 

7a 

8 

9a 

2 

iia 

9 

10,^ 

3 

3a 

10 

lOi 

2 

3i 

7 

9^ 

2 

75 

8 

10 

2 

m 

9 

10^ 

3 

35 

10 

IH 

2 

3i 

7 

9-^ 

2 

7i 

8 

lOi 

2 

11-^ 

9 

lOi 

3 

31 

10  Hi 

2 

4 

7 

lOi 

2 

8 

8 

10-5 

3 

0 

9 

111 

3 

10 

in 

2 

4^ 

7 

loa 

2 

8^ 

8 

11,^ 

3 

0^ 

9 

11-5 

3 

41 

11 

Of 

2 

4i 

7 

11 

2 

8i 

8 

111 

3 

Oi 

10 

0^ 

3 

4i 

11 

01 

2 

4i 

7 

11^ 

2 

8^ 

9 

0 

B 

^l 

10 

Oi 

3 

4t 

11 

n 

2 

4^ 

7 

11-5 

2 

8i 

9 

Oi 

3 

Oh 

10 

0^ 

3 

4i 

11 

n 

2 

H 

a 

0^, 

2 

8a 

9 

0-5 

a 

oa 

10 

U 

a 

4^ 

11 

n 

2 

4i! 

8 

o.i 

2 

85 

9 

1^, 

3 

05 

10 

If 

3 

45 

11 

2i 

2 

4^ 

8 

1 

2 

8i 

9 

1^. 

3 

0^ 

10 

2^ 

3 

4i 

11 

21 

41 


For  Angle  Iron  measuritig  1  Inch  tliitk,  (lifts^'oimlly  actosi  th«  rcoL 

FLANGE    ODTSIDE. 


INSIDE 

LENOTH 

INHIDE 

LRNOTH 

iNaiix:: 

I.KNOTH 

INHIDK 

I.ENOTH 

DIAMKTKK 

KKQOIKKl) 

IXAMETBK 

KKqOlHBU 

UIAMKTKU 

ItKqmUKI) 

DIAMKTEli 

IlKglllltKU 

or   KING 

KOR 

HINO. 

or 

lINO. 

FOR 

UNO. 

or  uiNO. 

»OK 

UINO. 

or  RINO. 

Foil 

KINO. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN 

IT. 

IN 

I'T. 

IN. 

FT. 

IN. 

FT. 

IN. 

I'T. 

IN. 

3 

6 

8 

8 

9 

12 

3^ 

4 

1 

13 

4.1 

4 

5 

14 

4} 

3 

5/, 

3.1 

3 

9.\ 

12 

4 

4 

n 

13 

4a 

4 

5h 

14 

5^ 

3 

5] 

3- 

3 

9.i 

12 

n 

4 

n 

13 

5 

4 

5i 

14 

5k 

3 

6;; 

4.1 

3 

9ii 

12 

4^' 

4 

n 

13 

5^ 

4 

5;! 

14 

H 

3 

6-i 

4[; 

3 

9^ 

12 

5.] 

4 

n 

13 

Bi 

4 

6^ 

14 

H 

3 

5;{ 

5 

3 

9;; 

12 

5;^ 

4 

if. 

13 

6.^ 

4 

5a 

14 

65 

3 

5^ 

5;i 

3 

9:1 

12 

6 

4 

1^ 

18 

6.i 

4 

5;; 

14 

Ih 

3 

5^ 

H 

3 

9a 

12 

6[1 

4 

n 

13 

7 

4 

H 

14 

Ih 

3 

6 

Q\ 

3 

10 

12 

6^ 

4 

2 

13 

7i 

4 

6 

14 

11 

3 

6.*. 

H 

3 

10^, 

12 

7^ 

4 

2', 

13 

7^ 

4 

6,^ 

14 

8i 

3 

6.1 

7 

3 

10] 

12 

7^ 

4 

2.} 

13 

8^ 

4 

6i 

14 

85 

3 

c^ 

7i 

3 

io;i 

12 

n 

4 

2i 

13 

8^ 

4 

6i 

14 

9«^ 

3 

6A 

7^] 

3 

10.J 

12 

8il 

4 

2^ 

13 

8a 

4 

6^ 

14 

9^ 

3 

6a 

8^ 

3 

10^ 

12 

m 

4 

2a 

13 

9] 

4 

6a 

14 

9^ 

3 

6^ 

8^ 

3 

10^ 

12 

9.^ 

4 

2:] 

13 

9a 

4 

6] 

14 

lOi 

8 

6^ 

8i 

3 

10^ 

12 

9i 

4 

2^ 

18 

lOi 

4 

6i 

14 

101 

3 

7 

n 

3 

11 

12 

9?, 

4 

3 

13 

10.1 

4 

7 

14 

11 

3 

7-^ 

9^ 

3 

11/, 

12 

lOi^ 

4 

3.^ 

13 

10-^ 

4 

7,\ 

14 

in 

3 

7i 

10^ 

3 

111 

12 

103 

4 

3.^ 

18 

11.1 

4 

71 

14 

11^ 

3 

71 

101 

3 

11^ 

12 

m 

4 

8^ 

13 

iia 

4 

711 

15 

Oi 

3 

n 

10?, 

3 

lU 

12 

Hi 

4 

3* 

14 

0 

4 

li 

15 

0^ 

3 

7^ 

Hi 

3 

lis 

12 

in 

4 

3^ 

14 

0^ 

4 

7a 

15 

1 

3 

7f 

m 

3 

llil 

18 

0! 

4 

3i 

14 

0-^ 

4 

7^ 

15 

1^ 

3 

7s 

12 

0^ 

3 

Hi 

18 

0^ 

4 

3^ 

14 

U 

4 

7i 

15 

n 

3 

8 

12 

0^ 

0 

13 

1 

4 

4 

14 

n 

4 

8 

15 

25 

3 

8^ 

12 

0^ 

0/, 

13 

H 

4 

4^ 

14 

2 

4 

8.^ 

15 

2^ 

3 

8i 

12 

U 

0] 

18 

n 

4 

4.i 

14 

2g 

4 

8.] 

15 

3 

3 

8il 

12 

H 

Oi 

18 

2.i 

4 

4^ 

14 

2^ 

4 

8^ 

15 

31 

3 

Sh 

12 

2 

Oi 

13 

2a 

4 

4i 

14 

3/ 

4 

8^ 

15 

35 

3 

8a 

12 

2^^ 

oa 

13 

3 

4 

4a 

14 

8i 

4 

8a 

15 

H 

3 

8^ 

12 

2^ 

0^« 

13 

3il 

4 

45 

14 

4 

4 

8, 

15 

4i 

3 

8i 

12 

3r; 

0^ 

13 

3^ 

4 

4g 

14 

H 

4 

8a 

15 

4i 

42 


For  AiJgle  Iron  measnring  1  Inch  thick,  diagonah/  across  the  root. 

FLAVGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

r.KNGTH 

INSIDE 

LENGTH       1 

DIAMETEH 

KKQDIRED 

UlAMETEh 

REQUIRED 

UlAMETKR 

KKQUIRED 

UIAMKTEl! 

KKQUIREO     1 

OF   RING. 

FOR 

RING. 

OF   KING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RiNG. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

4    9 

15 

5^ 

5 

1 

16 

5^ 

5 

5 

17 

H 

5     9 

18 

7 

4    9^ 

15 

6f 

5 

1-^ 

16 

6i 

5 

5-^ 

17 

n 

5     9-^ 

18 

7i 

4    9^ 

15 

Qh 

1  5- 

u 

16 

6a 

5 

6^ 

17 

n 

5     9i 

18 

n 

4     9i 

15 

6^. 

5 

11 

16 

7 

5 

5i 

17 

7a 

5     9i 

18 

8f 

4    9i 

15 

6i 

5 

1-^ 

16 

7^ 

5 

5i 

17 

8 

5     9^ 

18 

81 

4     9i 

15 

7i 

5 

n 

16 

7^ 

5 

6a 

17 

8* 

5     9i 

18 

9 

4    93 

15 

7i 

5 

n 

16 

8i 

5 

5i 

17 

8^ 

5     9:1 

18 

9^ 

4     9i 

15 

8^ 

5 

n 

16 

8i 

5 

5i 

17 

9i 

5  n 

18 

9J 

4  10 

15 

8^ 

5 

2 

16 

9 

5 

6 

17 

9a 

5  10 

18 

lOj 

4  10/, 

15 

8?, 

5 

2^ 

16 

9i 

5 

6^ 

17 

10 

5  lOi 

18 

lOi 

4  lOi 

15 

9i 

5 

2-i 

16 

n 

5 

6i 

17 

103 

5  10.1 

18 

H 

4  lOi 

15 

9^ 

5 

2i 

16 

m 

5 

H 

17 

10| 

5  lOi 

18 

m 

4  101 

15 

10 

5 

2^ 

16 

loa 

5 

6^ 

17 

m 

5  lOJ, 

18 

ml 

i    4  lOi 

15 

103 

5 

2a 

16 

11 

5 

6a 

17 

m 

5  lOg 

19 

Oh 

4  103 

15 

10-2 

5 

2i 

16 

111 

5 

61 

18 

0 

5  103 

19 

Oi 

4  10^ 

15 

11^ 

5 

n 

16 

111 

5 

6i 

18 

Oi 

5  101 

19 

Oi 

1   4   11 

15 

11^ 

5 

3 

17 

0-^ 

5 

7 

18 

01 

5  11 

19 

If 

i   4   11^ 

16 

0 

5 

8,^ 

17 

0^ 

5 

7-^ 

18 

H 

5  111 

19 

IJ 

4  Hi 

16 

01 

5 

8i 

17 

1 

5 

7i 

18 

n 

5  Hi 

19 

2i 

4      li 

16 

01 

5 

8i 

17 

It 

5 

7i 

18 

n 

5  Hi 

19 

2i 

4     1^ 

16 

1^ 

5 

8^ 

17 

11 

5 

7i 

18 

2f 

5  in 

19 

2S 

4     li 

16 

1^ 

5 

8^ 

17 

^h 

5 

7a 

18 

2f 

5  iia 

19 

3i 

4     li 

16 

2 

5 

8i 

17 

2^ 

5 

7f 

18 

H 

5  llf 

19 

31 

4     li 

16 

2| 

5 

8i 

17 

21 

5 

7i 

18 

3^ 

5  111 

19 

4 

5     0 

16 

2i 

5 

4 

17 

m 

6 

8 

18 

8i 

6     0 

19 

4* 

5     0^ 

16 

8,^ 

5 

4^ 

17 

8i 

5 

8,^ 

18 

44^ 

6     0^ 

19 

4* 

5     Oi 

16 

8^ 

5 

44^ 

17 

4,^ 

5 

8.i 

18 

4a 

6     Oi 

19 

Si 

5     Oi 

16 

3i 

5 

4i 

17 

4^ 

5 

8«^ 

18 

6 

6     0| 

19 

61 

5     0^ 

16 

H 

6 

4^ 

17 

n 

5 

8^ 

18 

H 

6     01 

19 

6 

5   oa 

16 

4i 

5 

4  a 

17 

H 

5 

8a 

18 

51 

6    oa 

19 

6| 

5     Oi 

16 

5^ 

5 

M 

17 

5a 

5 

8.^ 

18 

6i 

6     01 

19 

n 

5     0^ 

16 

5^ 

5 

4117 

6 

5 

8i 

18 

6a 

6     01 

19 

n 

43 


For  Anols  Iron  measnring  1  Inch  thick,  diagonally  aorosg  the  root. 
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For  Angle  liidN  measm-ing  1  Incli  thick,  diagonally  across  tLt'  root. 

FLANGE    OUTSIDE. 
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For  Anolb  Iron  measuring  IJ  lucb  thick,  diagonally  across  the  rooi. 
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For  Angle  Iron  measuring  1^  Inch  tliick,  diagonally  across  the  root. 
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For  Angle  Iron  measuring  IJ  Inch  thick,  diagonally  acioss  the  root. 
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OF  lUNO. 

FOR 

RING. 

OF  RINO. 

FOR 

lUNO. 

FT. 

IN. 

FT. 

IK. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

3 

5 

11 

3a 

3 

9 

12 

4^ 

4 

1 

13 

6 

5 

14 

5i 

3 

5,*, 

11 

4^ 

3 

9/, 

12 

4il 

4 

1^ 

m 

H 

H 

14 

51 

3 

5i 

11 

4g 

3 

9^ 

12 

H 

4 

M 

13 

H 

H 

14 

H 

3 

H 

11 

5 

3 

H 

12 

H 

4 

n 

18 

6/, 

5i 

14 

6i 

3 

5A 

11 

H 

8 

n 

12 

6 

4 

n 

13 

61 

H 

14 

7j^ 

3 

H 

11 

H 

3 

9a 

12 

6il 

4 

u 

18 

7 

H 

14 

7^ 

3 

53 

11 

6.1 

3 

9^ 

12 

6^ 

4 

M 

13 

7-^ 

H 

14 

11 

3 

5^„ 

11 

6a 

3 

9?, 

12 

7^H 

4 

n 

18 

n 

H 

14 

Sk 

3 

6 

11 

7 

3 

10 

12 

7^ 

4 

2 

13 

K 

6 

14 

81 

3 

G,'- 

11 

7-^ 

3 

io,\ 

12 

11 

4 

2^ 

13 

8i 

6/, 

14 

9^ 

3 

6i 

11 

7^ 

3 

lOd 

12 

8i 

4 

21 

13 

8a 

Q\ 

14 

9^ 

3 

H 

11 

8.^ 

3 

lOi 

12 

8^ 

4 

2^^ 

13 

91 

H 

14 

9^ 

3 

6^ 

11 

8^. 

3 

10.> 

12 

9^ 

4 

n 

13 

9a 

61 

14 

10^ 

3 

6a 

11 

8a 

3 

loa 

12 

9^ 

4 

2a 

13 

10,^ 

6a 

14 

10^ 

3 

6-^ 

11 

9^ 

3 

103 

12 

9a 

4 

2-5 

13 

lOi 

6i 

14 

11 

3 

n 

11 

n 

3 

lOi 

12 

lOi 

4 

n 

13 

ioa 

6i 

14 

IH 

3 

7 

11 

lOl 

3 

11 

12 

103 

4 

8 

13 

111 

4 

7 

14 

in 

3 

7.^ 

11 

10.1 

3 

11^ 

12 

llr^ 

4 

3.^ 

13 

11  a 

4 

7a 

15 

Ok 

3 

7d 

11 

10a 

3 

m 

12 

111 

4 

81 

14 

0 

4 

7i 

15 

01 

3 

7il 

11 

11:1 

3 

m 

12 

m 

4 

3E 

14 

Oi 

4 

7i 

15 

1 

3 

11 

11 

ii[; 

3 

lU 

13 

Oi 

4 

31 

14 

Oa 

4 

71 

15 

1^ 

3 

n 

12 

0,^ 

3 

iia 

13 

oa 

4 

8a 

14 

11 

7a 

15 

1-^ 

3 

11 

12 

0^ 

3 

11^ 

13 

1 

4 

8-3 

14 

la 

7^ 

15 

2i 

3 

11 

12 

Oi 

3 

in 

13 

n 

4 

8a 

14 

2 

7i 

15 

2a 

3 

8 

12 

M 

0 

13 

n 

4 

14 

n 

8 

15 

3 

3 

8/, 

12 

H 

Oi^ 

13 

2.i 

4 

4^. 

14 

2-3 

8^ 

15 

8t 

8 

8i 

12 

2 

Oi 

13 

2a 

4 

41 

14 

8.^ 

8i 

15 

8i 

3 

m 

12 

n 

Oi 

13 

8 

4 

n 

14 

8A 

8^ 

15 

4* 

3 

8.1 

12 

n 

0^ 

13 

3g 

4 

4A 

14 

4 

81 

15 

4i 

8 

8.^ 

12 

8} 

oa 

13 

8^ 

4 

4a 

14 

H 

8a 

15 

4S 

3 

8i{ 

12 

3a 

0\ 

13 

41 

4 

'A 

14 

H 

81 

15 

5i 

!    3 

8,1 

12 

4 

Oi 

13 

4a 

4 

n 

14 

H 

SI 

15 

5i 

48 


For  Angle  Iron  meagtiring  1|  Inch  thick,  diagonally  across  the  root. 

FLANGE    OUTSIDE. 


INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

INSIDE      1    LENGTH       {| 

OlAMKTEH 

KKQUIRKl. 

UIAMETEI 

rtKQUIUKl< 

IJIAMETKB 

KEQUIUEl) 

DIAMETEI 

HKQUII'.ED    II 

OF   KING. 

FOR 

RING. 

OF 

UNO. 

FOU 

RING. 

OF  KING. 

l!'OR 

RING. 

OF  KING. 

KOU 

RING. 

\^T.          IN 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

4     9 

15 

6,^ 

5 

1 

16 

6a 

5 

6 

17 

1\ 

5     9 

18 

n 

4     9^ 

15 

61 

5 

1a 

16 

7 

5 

6^ 

17 

7a 

5     91 

18 

8i 

4     9i 

15 

n 

5 

u 

16 

n 

5 

5i 

17 

8 

5       9:1 

18 

81 

4  n 

15 

1i 

5 

n 

16 

11 

5 

H 

17 

H 

5     9i 

18 

9 

4     9^ 

15 

li 

5 

u 

16 

8^ 

5 

51 

17 

8i 

5     91 

18 

9f 

4     9§ 

15 

Qk 

5 

n 

16 

8a 

5 

5a 

17 

94 

5     9i 

18 

9f 

4     9^1 

15 

8^ 

5 

n 

16 

9 

5 

5,^ 

17 

H 

5     9^ 

18 

lOi 

4     9i 

15 

8i 

5 

li 

16 

n 

5 

5i 

17 

10 

5     9i 

18 

lOi 

4  10 

15 

9i 

5 

2 

16 

n 

5 

6 

17  lot 

5  10 

18 

11 

4  10^, 

15 

9a 

5 

2^ 

16 

lOi 

5 

6^ 

17 

lOf 

5  101 

18 

Hf 

4  lOi 

15 

10 

5 

2i 

16 

loa 

5 

6i 

17 

11^ 

5  101 

18 

llf 

4  lOi 

15 

lOi 

5 

21 

16 

11 

5 

6i 

17 

111, 

5  lOf 

19 

0^ 

4  lOi 

15 

10?, 

5 

2^ 

16 

Hi 

5 

6^ 

18 

0 

5  lOi 

19 

Oi 

4  lOi 

15 

Hi 

5 

2a 

16 

m 

5 

H 

18 

Oi 

5  lOi 

19 

0^ 

4  lOil 

15 

HI 

5 

2i 

17 

0^ 

5 

61 

18 

01 

5  lOf 

19 

n 

4  lOi 

16 

0 

5 

2i 

17 

01 

5 

6i 

18 

1-^ 

5  lOi 

19 

If 

4  11 

16 

OH 

5 

3 

17 

1 

5 

7 

18 

n 

5  11 

19 

2* 

4  11.^ 

16 

Of 

5 

3^ 

17 

n 

5 

7/, 

18 

n 

5  Hi 

19 

24 

4  in 

16 

1^ 

5 

3i 

17 

M 

5 

7^ 

18 

n 

5  Hi 

19 

2i 

4  m 

16 

n 

5 

31 

17 

n 

5 

11 

18 

n 

5  Hi 

19 

3i 

4  Hi 

16 

2 

5 

3.^ 

17 

21 

5 

Ik 

18 

H 

5  Hi 

19 

31 

4  Hi 

16 

21 

5 

3i 

17 

2?, 

5 

7a 

18 

3i 

5  iia 

19 

4 

4  llf 

16 

2f 

5 

3f 

17 

n 

5 

7f 

18 

3i 

5  HI 

19 

4i 

4  Hi 

16 

H 

5 

Si 

17 

3i 

5 

7i 

18 

4] 

5  Hi 

19 

4^ 

5    0 

16 

31 

5 

4 

17 

4-^ 

5 

8 

18 

4a 

6     0 

19 

5i 

5     01 

16 

3i 

5 

4h^ 

17 

4-1 

5 

8^ 

18 

5 

6    01 

19 

H 

5     01 

16 

4t 

5 

4.i 

17 

4^ 

5 

8i 

18 

5^ 

6    Oi 

19 

6 

5     Og 

16 

4f 

5 

4^ 

17 

5^ 

5 

8t 

18 

H 

6     Of 

19 

6f 

5     Oi 

16 

5^ 

5 

4i 

17 

5a 

5 

8i 

18 

6i 

6    Oi 

19 

6^ 

5     Oi 

16 

H 

5 

41 

17 

6 

5 

8a 

18 

6f 

6    Oi 

19 

7i 

5     0^ 

16 

H 

5 

4f 

17 

6^ 

5 

8i 

18 

7 

6    Oi 

19 

7£- 

5     Oi 

16 

6^ 

5 

4i 

17 

6h 

5 

8i 

18 

11 

6     0| 

19 

8 

49 


For  Anolk  Iron  mousurinf^  l^  Inch  thick,  diiigoiiully  across  the  root. 

FLANGE   ODTSIDR. 


1         IN 

■IIDK 

1  KNCJTH 

1N> 

IDK 

LK^ 

(iTH 

IN8IUK 

r.KNOTH 

INS 

<ii>e 

I.BNOTII 

DIAMKTKI 

•1.  yuniK: 

OIAMKTKI. 

rtKguiuKij 

OIAMETKK 

UK.y 

;iKK.i 

OlAMKTEIt 

UKQUIUKD 

OF 

lUNO 

KOR 

UINti. 

OF 

lINii. 

KOB 

RINO. 

OF  UlNO. 

FOB 

KINO. 

OF 

UNO. 

KOB  KINO. 

I'T. 

IN 

KT. 

IN. 

I.-T. 

IN 

[•T. 

IN 

I'T.          IN. 

FT. 

IN. 

FT. 

IN. 

FT.          IN. 

6 

1 

19 

8^ 

6 

6 

20 

9 

6     9 

21 

9^ 

7 

1 

22  101 

G 

1/ 

19 

Si 

6 

5/. 

20 

n 

6     9,', 

21 

n 

7 

1^ 

22  10^ 

6 

11 

19 

9,\ 

6 

5i 

20 

93 

6     9] 

21 

m 

7 

11 

22  lOi 

6 

n 

19 

Oil 

6 

5^ 

20 

10,^ 

6  n 

21 

103 

7 

n 

22  lU 

6 

li 

19 

10 

6 

5^ 

20 

101 

6     9 

21 

11^ 

7 

n. 

22  11  a 

6 

n 

19 

log 

6 

5^ 

20 

10^ 

6     9ii 

21 

Hi 

7 

la 

23     0 

6 

1. 

19 

101 

6 

5i 

20 

m 

6    93 

21 

11^ 

7 

13 

23     0.^ 

6 

n 

19 

11.^ 

6 

51 

20 

113 

6     9-; 

22 

Oi 

7 

n 

23     01 

6 

2 

19 

m 

6 

6 

21 

0/, 

6  10 

22 

oa 

7 

2 

23     li 

6 

2/, 

19 

in 

6 

6/, 

21 

0^ 

6  10;, 

22 

1 

7 

2.i 

23     11 

6 

2.i 

20 

OH 

6 

6] 

21 

01 

6  lOi 

22 

n 

7 

2] 

23     2 

6 

2i 

20 

0^ 

6 

6i 

21 

U 

6  log 

22 

n 

7 

2g 

23     2| 

6 

2.J 

20 

U 

6 

6i 

21 

la 

6  lOi 

22 

2] 

7 

2^ 

23     2| 

6 

2a 

20 

U 

6 

6a 

21 

2 

6  loa 

22 

2a 

7 

2a 

23     31 

6 

2^ 

20 

n 

6 

6f 

21 

2^ 

6  103 

22 

3 

7 

2^; 

23     3^ 

6 

n 

20 

2^ 

6 

6^ 

21 

n 

6  10^ 

22 

3i 

7 

2E 

23     4 

6 

3 

20 

2a 

6 

7 

21 

3i 

6  11 

22 

3^ 

7 

3 

23     4f 

6 

8.^ 

20 

3 

6 

7/, 

21 

3a 

6  m 

22 

4i 

7 

3,\ 

23     4i 

6 

3i 

20 

3^ 

6 

7.1 

21 

4 

6  11^ 

22 

4a 

7 

31 

23     5^ 

6 

3;i 

20 

3^ 

6 

7i 

21 

41 

6  Hi 

22 

5 

7 

3g 

28     5i 

6 

8rl 

20 

4.i 

6 

7^ 

21 

M 

6  HI 

22 

6i 

7 

31 

23     6 

6 

3a 

20 

4a 

6 

7a 

21 

5h 

6  iia 

22 

53 

7 

3a 

23     6f 

6 

3^ 

20 

5 

6 

73- 

21 

H 

6  113 

22 

Qh 

7 

33 

23     6J 

6 

3;^ 

20 

61 

6 

7i 

21 

6 

6  in 

22 

6^ 

7 

31 

23     7^ 

6 

4 

20 

5-^ 

6 

8 

21 

6t 

7     0 

22 

7 

7 

4 

23     7i 

6 

4^ 

20 

6i 

6 

8.^ 

21 

63 

7     0^ 

22 

7i 

7 

4^ 

23     li 

6 

41 

20 

6a 

6 

8i 

21 

7i 

7     0} 

22 

n 

7 

4i 

23     8i 

6 

4;i 

20 

7 

6 

8^- 

21 

7a 

7     Oi 

22 

Sk 

7 

4i 

23     83 

6 

4i 

20 

7i 

6 

8^ 

21 

8 

7    Oi 

22 

8i 

7 

4^. 

23     9k 

6 

4a 

20 

7i 

6 

8a 

21 

811 

7    Og 

22 

SI 

7 

4a 

23     9^ 

6 

43 

20 

8/, 

6 

83 

21 

83 

7    03 

22 

9} 

7 

43 

23     91 

6 

4i 

20 

8i 

6 

SI 

21 

n 

7    Oi 

22 

9i 

7 

4i 

28  lOi 

no 


Iror  Angle  Troth  measiiring  i|  Inch  thick,  diagonally  across  the  root. 

FLANGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDE     1   LENGTH 

INSIDE 

LENGTH 

INSIDE 

LENGTH 

DIAMETEH 

KKQUIREl.' 

IJIAMETER 

REQUIRE  L. 

DIAMETER 

REQUIRED 

DIAMETEK 

KEQUIRED 

OF  ] 

MNG. 

FOR 

RING. 

OF   RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT. 

IN. 

FT. 

IN. 

FT.         IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

7 

5 

23 

m 

7     9 

24 

lU 

8 

1 

25 

m 

8 

6 

27 

Of 

7 

5^, 

23 

11 

7     9^ 

24 

111 

8 

1-^ 

26 

01 

8 

H 

27 

Of 

7 

51 

23 

lU 

7     9i 

25 

0 

8 

u 

26 

0% 

8 

5i 

27 

n 

7 

5i 

23 

m 

7     91 

25 

Oi 

8 

1* 

26 

1 

8 

51 

27 

H 

7 

6^ 

24 

Ok 

7  n 

25 

01 

8 

u 

26 

n 

8 

51 

27 

1* 

7 

5^ 

24 

oa 

7     9i 

25 

U 

8 

u 

26 

11 

8 

5a 

27 

21 

7 

5tj 

24 

1 

7     9i 

25 

U 

8 

n 

26 

2,^ 

8 

51 

27 

2i 

7 

51 

24 

11 

7     91 

25 

2 

8 

n 

26 

2i 

8 

5i 

27 

33^ 

7 

6 

24 

1-^ 

7  10 

25 

n 

8 

2 

26 

2^ 

8 

6 

27 

3^ 

7 

6.^, 

24 

2.i 

7  10^, 

25 

n 

8 

2^, 

26 

H 

8 

H 

27 

3^ 

7 

6i 

24 

2a 

7  10.i 

25 

H 

8 

2| 

26 

^\ 

8 

6i 

27 

4i 

7 

6i 

24 

3 

7  lOi 

25 

3^ 

8 

n 

26 

4^ 

8 

H 

27 

41 

7 

6i 

24 

31 

7  lOi 

25 

3-^ 

8 

n 

26 

4i 

8 

6i 

27 

5 

7 

6a 

24 

3^ 

7  loa 

25 

41 

8 

2a 

26 

4^ 

8 

^l 

27 

5i 

7 

6-^ 

24 

4-^ 

7  101 

25 

4| 

8 

n 

26 

5i 

8 

H 

27 

5^ 

7 

6^ 

24 

4i 

7  lOi 

25 

5* 

8 

n 

26 

5i 

8 

6a 

27 

H\ 

7 

7 

24 

n 

7  11 

25 

5^ 

8 

3 

26 

6 

8 

7 

27 

1 

61 

7 

7/, 

24 

H 

7  11^ 

25 

H 

8 

3,^ 

26 

6i 

8 

7-^ 

27 

7 

7 

7^ 

24 

51 

7  lU 

25 

6i 

8 

3i 

26 

H 

8 

7i 

27 

7f 

7 

7i 

24 

H 

7  111 

25 

6a 

8 

31 

26 

7i 

8 

7i 

27 

71 

7 

7^ 

24 

6^ 

7  11* 

25 

7 

8 

3i 

26 

7^ 

8 

1\ 

27 

8i 

7 

7^ 

24 

6.^ 

7  iia 

25 

7i 

8 

3^^ 

26 

8 

8 

7a 

27 

8t 

7 

7-^ 

24 

7i 

7  llf 

25 

11 

8 

3f 

26 

8f 

8 

7f 

27 

9 

7 

71 

24 

7i 

7  in 

25 

8i 

8 

3i 

26 

8i 

8 

71 

27 

9f 

7 

8 

24 

8 

8     0 

25 

m 

8 

4 

26 

9i 

8 

8 

27 

9f 

7 

8,\ 

24 

8h 

8     0^- 

25 

9 

8 

4^ 

26 

91 

8 

8* 

27 

10,^ 

7 

8^ 

24 

SI 

8     Oi 

25 

9^ 

8 

4i 

26 

10 

8 

8i 

27  101  II 

7 

8i 

24 

9i 

8    Of 

25 

9-^ 

8 

4| 

26 

101 

8 

8t 

27 

11 

7 

8-^ 

24 

9a 

8     Oi 

25 

lOi 

8 

4i 

26  lOll 

8 

8i 

27  llf  1 

7 

8a 

24 

10 

8    oa 

25 

loa 

8 

4^ 

26 

11* 

8 

81 

27  llf  1 

7 

8i 

24 

10^ 

8     0:3 

25 

11 

8 

41 

26 

m 

8 

8f 

28 

Oh^ 

7 

8^ 

24 

10.^ 

8     01 

25 

Hi 

8 

4^ 

27 

0 

8 

8?, 

28 

Jl^- 

TABLE  IX., 


For  Anole  Ibon  measuring  Ij  Inch  thick,  diagonally  across  the  root. 

FLANGE   OUTSIDE. 


INSIDE 

LENGTH 

INSIDK 

LRNGTH 

INS 

IDE 

LK.NGTH 

INSIDE 

I.BNGTH 

DIAMKTEU 

KEQOIRKI> 

DIAMKTEK 

REQUIKEb 

DIAMKTEH 

KKQUIREI> 

OIAMKTKh 

KRQUIRED 

OF   KINO. 

KOR 

RING. 

OK    IlINO. 

FOR 

RING. 

or  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT.          IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.      IN. 

FT. 

IN. 

0     9 

3 

0.^ 

1 

4 

oa 

5 

5 

li 

1     9 

6 

U 

0     9,^ 

3 

Oi 

n 

4 

1 

5.'. 

5 

la 

1     9* 

6 

2i 

0     Qk 

3 

0/, 

n 

4 

n 

5,i 

5 

2 

1     9i 

6 

21 

0     9;{ 

3 

l.i 

n 

4 

n 

511 

5 

2e 

1     91 

6 

8 

0     9^ 

3 

la 
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foi  Angle  Iron  raeasnriDg  1^  Inch  thick,  diagonally  across  the  root. 
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For  Angle  Iron  measuring  1^  Inch  thick,  diagonally  across  the  root. 
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For  Angle  Ibon  measuring  1|  Inch  thick,  diagtmally  across  the  root. 
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For  Anole  Iron  measuring  1  \  Inch  thick,  diagonally  across  the  root. 
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SECTION    II. 

I'ahles  for  ths  Jormation  of  Circular  and  Oval  Angled  Iron  Ringt^ 

FLANOE    INSIDE. 

Fio.  1. 

<• /-2  FT.  6  l^--\- » 


Figure  1  represents  an  angled  iron  ring,  whose  outside  diame- 
ter is  supposed  to  be  2  feet  6  inches,  made  of  angled  iron, 
measuring  ^  of  an  inch  thick  diagonally  across  the  root  of  the  bar. 
In  table  14,  page  84,  in  the  column  of  lengths,  opposite  the  given 
diameter,  is  7ft.  5^in,  the  length  required  for  a  ring  of  such 
dimensions. 

Examples. — What  length  of  angled  iron,  measuring  1  inch 
thick,  diagonally  across  the  root  of  the  bar,  is  required  to  make  a 
ring,  the  outside  diameter  being  6  feet  9  inches  ?  In  table  16, 
page  99,  opposite  6  feet  9  inches,  is  20  feet  8^  inches,  the  length 
required. 

What  length  of  angled  iron,  which  measures  \  an  inch  thick, 
diagonally  across  the  root  of  the  bar,  will  make  a  ring,  the  outside 
diameter  being  2  feet  8  inches  ?  In  table  12,  page  72,  opposite 
the  given  diameter,  is  6  feet  9|  inches,  the  length  required. 

To  make  an  angled  iron  ring,  in  two  equal  parts,  jump  jointed, 
measuring  I  of  an  inch  thick  diagonally  across  the  root  of  the  bar, 
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whose  outside  diameter  is  5  feet  4  inches.  To  find  the  length 
required  for  one  of  the  parts  :  in  table  11,  page  68,  opposite 
the  given  diameter,  is  16  feet  6|  inches,  which,  if  divided  by  2. 
gives  8  feet  3y^  inches,  the  length  required  for  one  half  the  ring. 

Fm.  2. 


Figure  2  represents  an  oval  ring,  whose  axis  are  2  feet  9  inches, 
and  2  feet  3  inches.  To  find  the  length  for  any  size  of  such 
ring,  reduce  the  two  axis  to  a  diameter,  by  adding  them  together, 
and  divide  their  product  by  2. 

Example — What  length  of  angled  iron  is  required  to  form  an 
oval  ring  whose  axis  are  2  feet  9  inches  and  2  feet  3  inches,  to  be 
made  of  angled  iron,  measuring  f  of  an  inch  thick  diagonally  across 
the  root  of  the  bar — 

2  feet  9  inches. 


2   „ 

3 

It 

2 

5  „ 

0 

>> 

2  „ 

6 

„     t 

the  diameter  required. 

In  table  14,  page  84,  opposite  2  feet  6  inches,  outside  diame- 
ter, is  7  feet  6i  inches,  the  length  required. 

Fio.  3. 

<._.y/ 3.    FT -Ar-% 


To  make  a  ring  as  figure  8,  whose  outside  diameter  equals  8  feet 
to  be  formed  of  "]"  iron,  measuring  f  of  an  inch  thick,  diagonally 
across  the  root  of  the  bar,  what  length  is  required  for  the  ring  ? 
In  table  14,  page  84,  opposite  the  given  diameter,  is  9  ft.  0|  in. 
the  length  required. 
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For   Anole  Iron  measuring  ^  of  an  Inch  thick,  diagonally  across  the  root. 
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For  Angle  Ibon  meastiring  ^  of  an  Inch  thick,  diagonally  across  the  root. 
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For  Ahgle  Iron  meastiring  f  of  an  Inch  thick,  diagonally  across  the  loot. 
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Anhm.;   Iron  measuring  |  ol  aa  Inch  thick,  diagonally  ncroaa  iha  root. 
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For  Angle  Ikon  measuring  f  of  an  Inch  thick,  diagonally  across  the  root. 
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For  AwoLB  Iron  measnring  f  of  an  Inch  thick,  diagonally  across  the  root. 

FLANGE    INSIDE. 
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For  Amole  InoM  measuring  ^  an  Inch  thick,  diagoaally  across  the  root. 

FLANGE   INSIDE. 
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For  Angle  Ibok  measnring  }  an  Inch  thick,  diagonally  across  the  root. 

FLANGE   INSIDE. 
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^or  Amolk  Iron  measuring  J  an  Inch  thick,  dia^^oaally  aorojs  the  ttxH, 
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For  Angle  Iroh  measuring  |  of  an  Inch  thick,  diagonally  acro33  the  root. 
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3  lOi 

8^ 

4 

10a 

2    05 

5  Hi 

1     0- 

2 

10/, 

1     4T 

3  10^ 

SI 

4 

111 

2     0^ 

5  11/, 
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For  Anglk  Iron  measuring  1  Inch  thick,  diagonally  acroaa  the  root. 

FLANGE   INSIDE. 


OUTSIDE 

LENGTH 

OUT 

UDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

DIAMETEH 

KEQUIRRI>| 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

OF   RING. 

l^OR  ] 

RING. 

OF    KING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

KING. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.          IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

2 

1 

6 

Oi 

2 

5 

7 

Oi 

2     9 

8 

li 

3 

1 

9 

U 

2 

u 

6 

oa 

2 

5b^ 

7 

n 

2     9^ 

8 

If 

3 

1^ 

9 

n 

2 

u 

6 

1 

2 

5i 

7 

n 

2     9i 

8 

2-^ 

3 

n 

9 

2| 

2 

ll 

6 

111 

2 

5i 

7 

2 

2     9i 

8 

2i 

3 

li 

9 

BJ 

2 

n 

6 

If 

2 

5^ 

7 

21 

2     91 

8 

21 

3 

n 

9 

8i 

2 

la 

6 

2^ 

2 

5«^ 

7 

2^ 

2   9a 

8 

3i 

3 

n 

9 

8J 

2 

If 

6 

2S 

2 

51 

7 

3^ 

2     9i 

8 

3i 

3 

n 

9 

4i 

2 

n 

6 

3 

2 

5i 

7 

3i 

2     9i 

8 

4i 

3 

n 

9 

U 

2 

2 

6 

3i 

2 

6 

7 

3^ 

2  10 

8 

H 

3 

2 

9 

6 

2 

2,^ 

6 

3-^ 

2 

6.^ 

7 

4^ 

2  lOi 

8 

n 

3 

2k 

9 

6i 

2 

2i 

6 

H 

2 

H 

7 

M 

2  101 

8 

5i 

3 

2k 

9 

55 

2 

2i 

6 

M 

2 

6i 

7 

H 

2  101 

8 

5a 

3 

21 

9 

6i 

2 

2k 

6 

H 

2 

6^ 

7 

H 

2  lOi 

8 

6 

3 

2h 

9 

H 

2 

21 

6 

5i 

2 

6a 

7 

51 

2  lOi 

8 

H 

3 

2a 

9 

7 

i  2 

2^ 

6 

5-^ 

2 

6i 

7 

6i 

2  lOi 

8 

n 

3 

21 

9 

71 

1^ 

2?, 

6 

6/, 

2 

6i 

7 

6i 

2  lOi 

8 

71 

3 

2^ 

9 

7i 

2 

3 

6 

61 

2 

7 

7 

7 

2  11 

8 

7a 

3 

3 

9 

Si 

2 

3^ 

6 

6=^ 

2 

7^ 

7 

7^ 

2  11-^ 

8 

8 

3 

3^ 

9 

81 

2 

3.i 

6 

7^ 

2 

7i 

7 

7i 

2  111 

8 

81 

3 

3| 

9 

9 

2 

3i; 

6 

7g 

2 

7i 

7 

81 

2  Hi 

8 

8^ 

3 

31 

9 

91 

2 

3oi 

6 

8^ 

2 

7^ 

7 

8a 

2  Hi 

8 

n 

3 

3i 

9 

9i 

2 

3a 

6 

8^ 

2 

7a 

7 

9 

2  Hi 

8 

9a 

3 

3i 

9 

lOi 

2 

^i 

6 

8^H 

2 

7-^ 

7 

n 

2  11^ 

8 

10 

3 

31 

9  lOr 

2 

3i 

6 

9^ 

2 

7i 

7 

9i 

2  in 

8 

101 

3 

3^ 

9 

lOi 

2 

4 

6 

9-^ 

2 

8 

7 

101 

3     0 

8 

10^ 

3 

4 

9 

111 

2 

4^ 

6 

10 

2 

8^ 

7 

loa 

3     Oi 

8 

11,^ 

3 

H 

9 

UJ 

2 

4^ 

6 

lOi 

2 

8i 

7 

11 

3     Oi 

8 

11-^ 

3 

H 

10 

OJ 

2 

^ 

6 

10^ 

2 

8„^ 

7 

Hi 

3     Oi 

9 

0 

3 

H 

10 

Oi 

2 

U 

6  11^ 

2 

8i 

7 

iiii 

3     Oh 

9 

01 

3 

M 

10 

01 

2 

4^ 

6  Hi 

2 

8a 

8 

0^ 

3     Oi 

9 

Oi 

3 

4a 

10 

H 

2 

4-^ 

7 

0 

2 

8^. 

8 

0-^ 

3     Oi 

9 

1^ 

3 

4i 

10 

n 

2 

4i 

7 

Oi 

2 

SI 

8 

1 

3     0^ 

9 

n 

3 

4i 

10 

n 
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For  Anoli   Iaov  measuring  1  Incli  tliick,  diagoaally  aorosa  tae  root. 

FLANOB   INSIDE. 


OUTHIUK 

IKNOTH 

OUT 

PSIUE 

LENGTH 

OUT3IUK 

LKNQTII 

OUTalOR  )    I.KNOTU      11 

DUMETKIi 

IlKyUIIlKlj 

IMAMKTKK 

KKQUIKKl. 

OIAMKTKIl 

KEQUIRKJ. 

DIAMKTBK 

IlKQUIItBU    II 

OF   RING. 

FUR 

KINO. 

OF 

(ING. 

KOU 

JUNO. 

OK  IlINO. 

FOB 

RING. 

OF   RING, 

FOR 

RINO. 

i'"r. 

IN 

FT. 

IN. 

FT 

IN. 

FT. 

IN 

FT 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

8 

5 

10 

2.i 

3 

9 

11 

8 

4 

1 

12 

3a 

4 

5 

18 

4i 

3 

5h 

10 

2a 

3 

9/, 

11 

8.i 

4 

1^ 

12 

4 

4 

5/. 

18 

4| 

8 

5i 

10 

81 

3 

9.1 

11 

3.^. 

4 

u 

12 

4g 

4 

51 

18 

5 

3 

5i 

10 

8^ 

8 

9;; 

11 

4i 

4 

H 

12 

4:i 

4 

6^ 

13 

6| 

8 

5.^ 

10 

4 

3 

9^ 

11 

4^ 

4 

n 

12 

5k 

4 

5^ 

13 

6J 

3 

5[; 

10 

H 

3 

9^ 

11 

5 

4 

n 

12 

5a 

4 

6a 

18 

Qh 

8 

5i.' 

iO 

n 

8 

9^ 

11 

5;; 

4 

n 

12 

6 

4 

6-! 

18 

H 

8 

5;. 

10 

H 

8 

9^ 

11 

5^ 

4 

n 

12 

6i 

4 

51 

13 

7 

3 

G 

10 

5S 

8 

10 

11 

61 

4 

2 

12 

6f 

4 

6 

13 

7^ 

3 

6/, 

10 

6 

3 

10/, 

11 

6^ 

4 

2,^ 

12 

7/, 

4 

6.^ 

13 

7J 

3 

C-i 

10 

6^ 

8 

10.^ 

11 

7 

4 

2i 

12 

7-^ 

4 

6i 

13 

8^ 

3 

6:; 

10 

6?. 

3 

m 

11 

7^^ 

4 

2i 

12 

7a 

4 

6^ 

13 

8^ 

8 

6.'. 

10 

7i 

8 

10^, 

11 

li 

4 

2.J 

12 

8il 

4 

6i 

13 

8^ 

8 

Oii 

10 

7^ 

8 

10^ 

11 

8;. 

4 

2a 

12 

8^ 

4 

6a 

13 

9i 

3 

C^ 

10 

8 

8 

lOil 

11 

8A 

4 

2^ 

12 

9/, 

4 

Gi 

13 

9a 

3 

C;. 

10 

8i 

3 

lOl 

11 

8^ 

4 

2?. 

12 

n 

4 

n 

18 

10^ 

8 

7 

10 

8^ 

8 

11 

11 

9^ 

4 

8 

12 

n 

4 

7 

18 

10^ 

3 

7^ 

10 

9^ 

8 

11,^ 

11 

9^ 

4 

8/, 

12  lOil 

4 

7^ 

18 

10^- 

8 

7.i 

10 

91 

8 

Hi 

11 

10' 

4 

3^ 

12 

lOi 

4 

7i 

13 

lU 

5 

7^ 

10 

n 

3 

111 

11 

101 

4 

3^ 

12 

11^ 

4 

7^ 

13 

in 

3 

7^ 

10 

lo;^ 

3 

11^ 

11 

10a 

4 

3^ 

12 

11^ 

4 

n 

14 

0 

3 

7^ 

10 

10;; 

3 

11a 

11 

114^ 

4 

3a 

12 

m 

4 

7t 

14 

01 

8 

7^^ 

10 

11,^, 

8 

Hi 

11 

iia 

4 

3i 

13 

Oi 

4 

71 

14 

0^ 

8 

7?. 

10 

m 

3  in 

12 

Oh 

4 

3^ 

13 

oa 

4 

7^ 

14 

u 

8 

8 

10 

m 

4 

0 

12 

Oh 

4 

4 

13 

1 

4 

8 

14 

n 

8 

8.\ 

11 

0^ 

4 

01 

12 

01 

4 

4.^ 

18 

1^ 

4 

8,^. 

14 

2 

3 

8i 

11 

0^ 

4 

o\ 

12 

U 

4 

41 

13 

n 

4 

81 

14 

21 

8 

8^ 

11 

n 

4 

Oi 

12 

U 

4 

H 

18 

2i 

4 

8il 

14 

2i 

8 

SI 

11 

n 

4 

Oh 

12 

2 

4 

H 

13 

2a 

4 

Si 

14 

»h 

8 

8a 

11 

n 

4 

oa 

12 

2g 

4 

4a 

13 

8 

4 

8a 

14 

8i 

8 

8:1 

11 

2i 

4 

05 

12 

2a 

4 

45 

13 

3^ 

4 

8^ 

14 

4 

8 

8^ 

11 

2g 

4 

01 

12 

8i 

4 

4S 

18 

3^ 

4 

8i 

14 

41 

98 


For  Akgle  Iron  measuring  1  Inch  thick,  diagonally  across  the  root. 

FLANGE   INSIDB. 


OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OIAHETEB 

REQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

UIAMETER 

REQUIRED 

OF  KING. 

FOR  RING. 

OF   KING. 

FOR 

RING. 

OF  BINO. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT.         IN. 

FT. 

IN 

4     9 

14 

41 

5 

1 

15 

5^ 

5 

6 

16 

5i 

5     9 

17 

H 

4     9h 

14 

H 

5 

1^ 

15 

51 

5 

5^ 

16 

6i 

5     n 

17 

n 

4     91 

14 

H 

5 

u 

15 

H 

5 

5i 

16 

6^ 

5     9^ 

17 

n 

4  n 

14 

5i 

5 

n 

15 

6i 

5 

5i 

16 

7 

5     9i 

17 

7t 

4     91 

14 

6i 

5 

n 

15 

6i 

5 

51 

16 

li 

5     91 

17 

8 

4   9a 

14 

6i 

5 

u 

15 

7^ 

5 

5a 

16 

7i 

5     9i 

17 

81 

4     9i 

14 

7* 

5 

M 

15 

71 

5 

6f 

16 

Sk 

5     9^ 

17 

8^ 

4     9i 

14 

7i 

5 

n 

15 

8.^ 

5 

5i 

16 

8a 

5     9i 

17 

9i 

4  10 

14 

7i 

5 

2 

15 

8^ 

5 

6 

16 

9 

5  10 

17 

H 

4  lOi 

14 

8i 

5 

2^ 

15 

8i 

5 

6i 

16 

9i 

5  10^ 

17 

10 

4  10,i 

14 

81 

5 

2i 

15 

9i 

5 

6i 

16 

9i 

5  lOi 

17 

lOf 

4  10| 

14 

9^ 

5 

2t 

15 

9a 

5 

6| 

16 

10^^ 

5  10| 

17  lOf  1 

4  lOi 

14 

9^ 

5 

2^ 

15 

10 

5 

6i 

16 

loa 

5  lOi 

17 

Hi 

4  lOg 

14 

9i 

5 

n 

15 

log 

5 

&'. 

16 

11 

5  loa 

17  IH  1 

4  lOi 

14 

10^ 

5 

2il 

15 

10^ 

5 

6f 

16 

HI 

5  lOf 

18 

0 

4  10,^ 

14 

lOi 

5 

2i 

15 

m 

5 

6i 

16 

Hf 

5  lOi 

18 

01 

4  11 

14 

11 

5 

3 

15 

Ha 

5 

7 

17 

0^ 

5  11 

18 

Of 

4  11^ 

14 

in 

5 

3.^ 

16 

0 

5 

7i 

17 

oa 

5  IH 

18 

1* 

4  lU 

14 

Hi 

5 

3] 

16 

Oi 

5 

7i 

17 

1 

5  Hi 

18 

H 

4  11^ 

15 

Oi 

5 

311 

16 

Of 

5 

71 

17 

n 

5  Hi 

18 

n 

4  Hi 

15 

0^ 

5 

3^ 

16 

1,^ 

5 

7i 

17 

li 

5  Hi 

18 

21 

4  llg 

15 

1 

5 

3a 

16 

la 

5 

71 

17 

2/. 

5  iia 

18 

2f 

4  111 

15 

u 

5 

3-^ 

16 

2 

5 

7f 

17 

2^ 

5  llf 

18 

3i 

4  Hi 

15 

n 

5 

3i 

16 

2i 

5 

7i 

17 

2i 

5  Hi 

18 

Si 

5     0 

15 

2i 

5 

4 

16 

2i 

5 

8 

17 

3il 

6     0 

18 

8^ 

5     Oi 

15 

n 

5 

4^ 

16 

3^ 

5 

8^ 

17 

3i 

6     01 

18 

4i 

5     01 

15 

3 

5 

4.i 

16 

3^ 

5 

8i 

17 

4f, 

6     Oi 

18 

41 

5     Oi 

15 

8-^ 

5 

4* 

16 

3a 

5 

8i 

17 

4^ 

6     Of 

18 

5 

5     Oi 

15 

3f 

5 

4i 

16 

H 

5 

SI 

17 

4^ 

6     Oi 

18 

5i 

6   oa 

15 

H 

5 

4a 

16 

M 

5 

8a 

17 

5i 

6   oa 

18 

5i 

5     Of 

15 

4.1 

5 

4f 

16 

5h 

5 

8^ 

17 

5a 

6     Of 

18 

6i 

5     0?, 

15 

4i 

5 

4i 

16 

51 

5 

8?. 

17 

6 

6     Oi 

18 

H 
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For  Anole  Iron  meaBuring  1  Inch  thick,  diagonally  across  the  root. 

riANGE    INSIDE. 


<)l-Tsii>r. 

IhNOTH 

om 

SIDE 

LBNOTH 

0UT8IDK 

LKNOTH 

OUTSIDK 

I.BNOTH 

UIAMKTKK 

lli  UUIKK.D 

DIAMKTKH 

IIKQUIUED 

DIAMKTKH 

KKQUIKKI. 

UIAMKTKI 

RKgOIKRD 

OF  RING. 

Kon 

KINO. 

or 

UNO. 

FOB 

KINO. 

OF  RINO. 

FOB 

BINO. 

OF 

RING. 

Foi;   KINO. 

1<T.          IN. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT.           IN 

FT. 

IN. 

FT. 

IN 

FT.       IN. 

6     1 

18 

7 

6 

5 

19 

78 

6     9 

20 

8.^ 

7 

1 

21     8i 

6  n 

18 

7i 

6 

5,^, 

19 

8 

6     9h 

20 

8i 

7 

1,^, 

21     9i 

6     li 

18 

7^ 

6 

6i 

19 

8f 

6     9.1 

20 

9 

7 

M 

21     9i 

6     H 

18 

8} 

6 

5il 

19 

8^ 

6     9i 

20 

H 

7 

1^ 

21     9i 

6     1^ 

18 

8^ 

6 

5^ 

19 

9^ 

6     9^ 

20 

9i 

7 

li 

21  101 

6  n 

18 

9 

6 

5;^ 

19 

9a 

6     9a 

20 

10,^ 

7 

la 

21  101 

6     1^ 

18 

9^ 

6 

5^ 

19 

10 

6     9^ 

20 

10^ 

7 

li 

21  in 

6  n 

18 

9i 

6 

5^ 

19 

lOi 

6     9^ 

20 

m 

7 

n 

21  lU 

6     2 

18 

10^ 

6 

6 

19 

103 

6  10 

20 

ll^B 

7 

2 

21  Di 

6     2i 

18 

lOi 

6 

Qh 

19 

11^ 

6  10,^ 

20 

11^ 

7 

2^ 

22     Oi 

6     2i 

18 

11 

6 

e\ 

19 

Hi 

6  10^ 

21 

0^ 

7 

2^ 

22     Oi 

6     2i 

18 

m 

6 

6i 

19 

m 

6  lOi 

21 

Oi 

7 

2^ 

22     1 

6     2h 

18 

m 

6 

61 

20 

0^ 

6  lOi 

21 

01 

7 

2i 

22     1^ 

6     2i 

19 

Oh 

6 

6^ 

20 

Oi 

6  lOi 

21 

u 

7 

2a 

22     11 

6     23 

19 

01 

6 

6^ 

20 

u 

6  10^ 

21 

u 

7 

2^ 

22     2i 

6     2i 

19 

01 

6 

6a 

20 

n 

6  lOi 

21 

2 

7 

2i 

22     2| 

6     8 

19 

H 

6 

7 

20 

n 

6  11 

21 

2^ 

7 

8 

22     8 

6     8i 

19 

n 

6 

7/. 

20 

2i 

6  lU 

21 

n 

7 

8^ 

22     8f 

6     8i 

19 

2,i 

6 

7.1 

20 

28 

6  lU 

21 

3i 

7 

Si 

22     81 

6     82 

19 

2d 

6 

711 

20 

8 

6  111 

21 

3a 

7 

3i 

22     4i 

6          8r] 

19 

2^ 

6 

7^ 

20 

3^ 

6  11^ 

21 

4 

7 

8i 

22     41 

6     8«^ 

19 

H 

6 

7a 

20 

8^ 

6  iia 

21 

41 

7 

8a 

22     5 

6     8^ 

19 

3a 

6 

7^ 

20 

4i 

6  Hi 

21 

4i 

7 

Si- 

22     51 

6     8- 

19 

4 

6 

7-^ 

20 

4a 

6  111 

21 

6^ 

7 

Si 

22     5f 

6     4 

19 

^ 

6 

8 

20 

5 

7    0 

21 

5* 

7 

4 

22     6k 

6     4^ 

19 

H 

6 

8.^ 

20 

H 

7    Oi 

21 

6 

7 

4^ 

22     6i 

6     41 

19 

5i 

6 

8.i 

20 

5i 

7    Oi 

21 

6g 

7 

4i 

22     7 

6     4i 

19 

H 

6 

8|1 

20 

6i 

7    Oi 

21 

6i 

7 

4i 

22     71 

6     4i 

19 

6 

6 

81 

20 

H 

7    Oi 

21 

7i 

7 

4^ 

22     li 

6     4E 

19 

6i 

6 

8g 

20 

7 

7    Of 

21 

n 

7 

4a 

22     Qk 

6    4,' 

19 

6^ 

6 

8^ 

20 

7^ 

7    Ot 

21 

8 

7 

4i 

22     Si 

6     41 

19 

7i 

6 

8i 

20 

7^ 

7    OX 

21 

8i 

7 

4i 

22     81 

H   2 
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For  Angle  Ieon  measuring  1  Incla  thick,  diagonally  across  the  root. 

FLANGE   INSIDE. 


OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH         1 

DIAMETER 

RKQUIRKD 

DIAMETEh 

HEQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED      1 

OF   RING. 

FOR 

RING. 

OF   KING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT. 

IN. 

FT. 

IN. 

FT.       IN. 

FT. 

IN. 

li'T. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN 

7 

6 

22 

9i 

7    9 

23 

9a 

8 

1 

24 

lOi 

8 

6 

25 

11 

7 

6^ 

22 

9f 

7    9^ 

23 

lOi 

8 

1^ 

24 

m 

8 

5,^ 

25 

lit 

7 

5i 

22 

lOi 

7    9i 

23 

loa 

8 

M 

24 

lU 

8 

H 

25 

llf 

7 

61 

22 

m 

7    91 

23 

11 

8 

H 

24 

iia 

8 

6^ 

26 

Oh 

7 

5^ 

22 

m 

7     9i 

23 

lU 

8 

U 

25 

0 

8 

H 

26 

Ok 

7 

5a 

22 

lU 

7     9i 

23 

in 

8 

u 

25 

Oi 

8 

5a 

26 

1 

7 

5f 

22 

m 

7     91 

24 

0,1 

8 

M 

25 

0^ 

8 

51 

26 

If 

7 

6i 

23 

0 

7     9i 

24 

oa 

8 

n 

25 

li 

8 

5i 

26 

11 

7 

6 

23 

0^ 

7  10 

24 

1 

8 

2 

25 

la 

8 

6 

26 

2^ 

7 

6.^, 

23 

0^ 

7  lOi 

24 

1-8 

8 

2.^ 

25 

2 

8 

6^ 

26 

2i 

7 

6i 

23 

1\ 

7  lOi 

24 

1^^ 

8 

2i 

25 

2i 

8 

61 

26 

2i 

7 

Ci 

23 

la 

7  101 

24 

2| 

8 

2i 

25 

2i 

8 

6i 

26 

3| 

7 

6^ 

23 

2 

7  10.1 

24 

2a 

8 

2* 

25 

3/, 

8 

(jh 

26 

3i 

7 

6^ 

23 

21 

7  lOi 

24 

3 

8 

2a 

25 

3^. 

8 

6a 

26 

4h^ 

7 

6i 

23 

2i 

7  lOf 

24 

311 

8 

2^ 

25 

n 

8 

m 

26 

4.^ 

7 

«^ 

23 

8-1 

7  log 

24 

3. 

8 

n 

25 

H 

8 

6a 

26 

4| 

7 

7 

23 

3a 

7  11 

24 

4h 

8 

3 

25 

41 

8 

7 

26 

5i 

7 

7^ 

23 

4 

7  11,^ 

24 

M 

8 

3^ 

25 

5k 

8 

7^ 

26 

51 

7 

7^ 

23 

H 

7  in 

24 

n 

8 

3i 

25 

5i 

8 

7i 

26 

6 

7 

7i 

23 

M 

7  111 

24 

5^ 

8 

H 

25 

51 

8 

71 

26 

H 

7 

7^ 

23 

6,^ 

7  Hi 

24 

5, 

8 

H 

25 

6.i 

8 

7i 

26 

6J 

7 

7i 

23 

51 

7  iia 

24 

6a 

8 

3a 

25 

6a 

8 

7a 

26 

U 

7 

7^ 

23 

6 

7  11^ 

24 

ei 

8 

3f 

25 

7 

8 

71 

26 

7f 

7 

77 
*  8 

23 

6i 

7  Hi 

24 

6;; 

8 

n 

25 

7i 

8 

7i 

26 

8 

7 

8 

23 

6:j 

8     0 

24 

7.i 

8 

4 

25 

7i 

8 

8 

26 

81 

7 

8^ 

23 

7^, 

8     Oi 

24 

7a 

8 

4^ 

25 

81 

8 

8.\ 

26 

8i 

7 

8^ 

23 

7-i 

8    Oi 

24 

8 

8 

H 

25 

8a 

8 

Bi 

26 

n 

7 

81 

23 

7-S 

8    Of 

24 

8i 

8 

U 

25 

9 

8 

b;i 

26 

91 

7 

8i 

23 

8,1 

8     Oi 

24 

SI 

8 

4i 

25 

9i 

8 

8.1 

26 

10 

7 

8^ 

23 

8-^ 

8   oa 

24 

9^ 

8 

4^ 

25 

n 

8 

Ba 

26 

101 

7 

8f 

23 

9/, 

8    0^ 

24 

n 

8 

4f 

25 

m 

8 

8:^ 

26 

101 

7 

Si 

23 

9^ 

8    0^ 

24 

10 

8 

4i 

25 

loa 

8 

Ba 

26  m  !| 

TABLE    XVII. 


For  Anolk  Iron  moasuriug  1^  of  an  lucb  thick,  diagonally  aorosa  the  root 

FLANOB    INSIDE. 


orr.siDK 

1 KNOTH     I 

OUT 

•<IDE 

LKNGTH 

OUTSIUl. 

r-KNOTH 

OOTSIDK 

I.K.SOTII 

DIAMKTKU 

IlKvIt 

nuKi. 

IHAMKTKK 

KKyOIUKI. 

OlAMRTK.h 

IIKQUIHKI. 

UlAMKTKI 

IlKgUIKKU 

:     OF  lUNO. 

1 

*OR 

lUNO. 

or   lUMO. 

KOK  KINO. 

OF  B 
FT 

INO. 

KOB   RING. 

OF  RINO. 

Full   KINO. 

IT.       IN. 

rr. 

IN. 

FT 

IN. 

FT.         IN 

IN. 

FT.         IN. 

FT.         IN. 

rr.     IN. 

0    9 

9;, 

1 

2         9^ 

5 

3  10^ 

1          9 

4  101 

0    9^ 

9.i 

1/. 

2  10,\ 

5h 

3     10^ 

1     9/, 

4  Hi 

0     9i 

10 

li 

2  10.^ 

5k 

3  11^ 

1     9i 

4  iia 

0     9g 

10;] 

n 

2  10a 

5g 

3  11^ 

1     9^ 

5     0 

0     9i 

10^ 

n 

2  llg 

5.i 

3  11a 

1     9.i 

5     0| 

0     9a 

11.^ 

lii 

2  11^ 

5a 

4     0.1 

1   9a 

5     0} 

0    dl 

IH 

iti 

3     0/. 

5^ 

4   oa 

1     9il 

5     li 

0     dl 

ni 

n 

3     0^ 

5i 

4     I 

1     9a 

5   la 

0  10 

2 

o;i 

2 

3     01 

6 

4     l^ 

1  10 

5     2 

0  lOA 

2 

0^ 

2;. 

3     li 

6.\ 

4     lA 

1  lOi 

5     2i 

0  lOj 

2 

1^ 

2.1 

3    la 

6i 

4     2^ 

1  10] 

5     2| 

0  10^ 

2 

u 

2;; 

3     2 

6il 

4     2i 

1  m 

5     3^ 

0  lOh 

2 

n 

2.i 

3     2^ 

61 

4     3 

1  10.^ 

5     3| 

0  loa 

2 

2^ 

2[; 

3     2a 

61 

4     33 

1  loa 

5     4 

0  10^ 

2 

2^ 

2^ 

3     3^ 

6:1 

4     3^ 

1  10^ 

5     41 

0  10^ 

2 

8,i 

2^, 

3     3a 

n 

4     4i 

1  lOi 

5     43 

0  11 

2 

3^ 

3 

3     4 

7 

4     4.1 

1  11 

5     5^ 

0  11,^ 

2 

3?, 

3.^ 

3     4i 

7,^ 

4     5 

1  11,^ 

5     6k 

0  111 

2 

44^ 

3] 

3     4a 

7i 

4     6i 

1  Hi 

5     5J 

0  11^ 

2 

4a 

3il 

3     5i 

7i 

4     5i 

1  m 

5     61 

0  ILi 

2 

5 

3d 

3     5a 

7i 

4     6i 

1  111 

5     6J 

0  lu 

2 

H 

31; 

3     6 

7a 

4     6.1 

1  iia 

5     7^ 

0  11  il 

2 

6a 

3^ 

3    H 

7^ 

4     7 

1  m 

5     Ik 

0  11^ 

2 

6i 

H 

3     6^ 

7i 

4     7i 

1   llA 

5     8 

1     0 

2 

6^ 

4 

3     7h 

8 

4     7^ 

2    0 

5     8| 

1     0- 

2 

7 

4?, 

3   7a 

8^, 

4     8^ 

2    0» 

5     8f 

1     01 

2 

7^ 

4i 

3     8 

8i 

4     8i 

2    Oj 

5     9^ 

1    o;; 

2 

7^ 

4^ 

8     8g 

8i 

4     8^ 

2     01 

5     9i 

1     Oi 

2 

8.1 

4i 

3     8^ 

8i 

4     9i 

2     0.^ 

5     95 

1    og 

2 

Sil 

4e 

3     9,\ 

8a 

4     9a 

2   oa 

5  lOi 

1     0^ 

2 

9 

^ 

4i 

3     91 

8^ 

4  10 

2     0^' 

5  log 

1     0^ 

2 

9g 

4^ 

3     9^ 



8^ 

4  10* 

2     OE 

5  11 
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For  Angle  Ibon  measuring  1^  of  an  Inch  thick,  diagonally  across  the  root. 

FLANGE    INSIDE. 


OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

DIAMETER 

REQUIRED 

UIAMETER 

REQUIRED 

UIAMETER 

REQUIRED 

UlAMETElt 

REQUIRED 

OF  BING. 

FOR 

RING. 

OF   RING. 

FOB 

HING. 

OF  RING. 

FOB 

RING. 

OF  RING. 

FOR  RING. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.          IN. 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

2     1 

5 

Hi 

2 

5 

7 

0 

2     9 

8 

01 

3 

1 

9  n 

2     U 

5 

m 

2 

5^ 

7 

Oi 

2     n 

8 

1 

3 

n 

9     U 

2     U 

6 

Ok 

2 

5i 

7 

01 

2     9i 

8 

li 

3 

u 

9  n 

2     11 

6 

0^ 

2 

5^ 

7 

1^ 

2     9i 

8 

n 

3 

n 

9     2| 

2  n 

6 

1 

2 

5i 

7 

li 

2     91 

8 

n 

3 

M 

9     2i 

2     11 

6 

li 

2 

51 

7 

2 

2     91 

8 

2i 

3 

u 

9     3i 

2     11 

6 

If 

2 

51 

7 

21 

2     9| 

8 

2i 

3 

If 

9     3i 

2     li 

6 

2i 

2 

5i 

7 

2i 

2     9i 

8 

3| 

3 

li 

9     3i 

2     2 

6 

2g 

2 

6 

7 

3^ 

2  10 

8 

3f 

3 

2 

9     4i 

2     2i 

6 

3 

2 

6.^ 

7 

3i 

2  lOi 

8 

4^ 

3 

H 

9     41 

2     2i 

6 

3i 

2 

6i 

7 

3^ 

2  lOi 

8 

H 

3 

2i 

9     6 

2     21 

6 

8^ 

2 

61 

7 

4i 

2  lOf 

8 

H 

3 

21 

9     5k 

2     2i 

6 

4^ 

2 

6i 

7 

4i 

2  lOi 

8 

H 

3 

2^ 

9     51 

2     2i 

6 

4i 

2 

61 

7 

5^ 

2  lOi 

8 

5a 

3 

2a 

9     6k 

2     2| 

6 

4i 

2 

6i 

7 

5i 

2  103 

8 

6 

3 

2i 

9     6| 

2     2i 

6 

51 

2 

6i 

7 

5i 

2  lOi 

8 

H 

3 

2i 

9     7 

2     3 

6 

51 

2 

7 

7 

6i 

2  11 

8 

6i 

3 

3 

9     7f 

2     3^ 

6 

6^ 

2 

7^ 

7 

6i 

2  lli 

8 

1\ 

3 

3,^ 

9     li 

2     3^ 

6 

6i 

2 

7i 

7 

7 

2  111 

8 

71 

3 

31 

9     &k 

2     3^ 

6 

6^, 

2 

7i 

7 

7i 

2  Hi 

8 

8 

3 

3i 

9     81 

2     3i 

6 

7i 

2 

71 

7 

7^ 

2  111 

8 

8i 

3 

3^ 

9     9 

2     31 

6 

7i 

2 

7g 

7 

8i 

2  Hi 

8 

8i 

3 

3a 

9     91 

2     3| 

6 

8^ 

2 

7^ 

7 

8a 

2  113 

8 

9i 

3 

3i 

9     9f 

2     3i 

6 

81 

2 

7i 

7 

9 

2  Hi 

8 

9i 

3 

3i 

9  10^ 

2     4 

6 

8i 

2 

8 

7 

9i 

3     0 

8 

10 

3 

4 

9  lOi 

2     4A 

6 

91 

2 

8^ 

7 

9^ 

3     01 

8 

lOi 

3 

4^ 

9  lOi 

2     4i 

6 

9i 

2 

H 

7 

lOi 

3     Oi 

8 

103 

3 

41 

9  Hi 

2     4| 

6 

10 

2 

811 

7 

10  a 

3     01 

8 

m 

8 

4i 

9  111 

2     4i 

6  10^1 

2 

8i 

7 

11 

3     0^ 

8 

m 

3 

4| 

10     Ok 

2     4| 

6 

10^ 

2 

8a 

7 

Hi 

3     Oi 

9 

0 

3 

4a 

10     Ok 

2     41 

6 

IH 

2 

8i 

7  11^1 

3     Oi 

9 

Oi 

3 

41 

10     OJ 

2     H 

6  iial 

2 

8a 

8 

0^1 

3     Oi 

9 

01 

3 

4i 

10     1| 

For  Anolb  Iron  measuring  1|  of  an  Inch  thick,  diagonally  across  the  root. 

rLANOE   INSIDE. 


ODTSIDE 

I.KNOTB 

OUTSIDE 

LBNOTH 

OUTSIDE 

LENGTH 

OITTSIDE    1   LBNOTH      || 

DUMKTKU 

IlKgUIRKl) 

UIAMKTKH 

UKqUIHKL) 

UIAMKTKK 

UKQOIRKb 

UlAMETCn 

UEQUIEED 

OF  1 

UNO. 

FOR 

RINO. 

or   UINO. 

KOB 

RINO. 

or  BIMO. 

roB 

BINO. 

or  BINO. 

rOB  KINO. 

TT. 

IN. 

FT. 

IN. 

FT.       IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.      IN. 

3 

5 

10 

1^ 

3     9 

11 

2i 

1 

12 

21 

5 

13     8| 

3 

5h 

10 

2.^ 

3     9k 

11 

2a 

n 

12 

Sk 

5* 

13     8i 

3 

6.i 

10 

2i 

3    9i 

11 

8 

u 

12 

8a 

6i 

18    4i 

3 

5^ 

10 

2^ 

3    91 

11 

3i 

H 

12 

4 

6R 

13     41 

3 

6^ 

10 

8i 

8     9i 

11 

Si 

U 

12 

4i 

5i 

18     5 

3 

6a 

10 

3a 

8    9a 

11 

4i 

la 

12 

M 

5a 

13     5f 

3 

5^ 

10 

4t 

8    9t 

11 

4a 

li 

12 

6i 

5^ 

13     5i 

3 

5i 

10 

H 

3    9g 

11 

5 

1^ 

12 

5a 

51 

13     6^ 

3 

6 

10 

H 

8  10 

11 

eg 

2 

12 

6 

6 

13     6i 

3 

6/1 

10 

5i 

3  10^ 

11 

6^ 

2^ 

12 

H 

Qh 

13    7 

3 

6} 

10 

6a 

8  lOi 

11 

6i 

2i 

12 

61 

6i 

13    71 

3 

6^ 

10 

6 

3  lOi 

11 

6a 

21 

12 

7^ 

6i 

13     7i 

3 

6^ 

10 

6^ 

3  10^ 

11 

7 

2i 

12 

7i 

6^ 

13     8^ 

3 

6a 

10 

6g 

3  loa 

11 

7i 

2a 

12 

71 

6a 

18     8^ 

3 

61 

10 

7^ 

8  101 

11 

7i 

21 

12 

8i 

6i 

13     81 

3 

61 

10 

7^ 

8  10^ 

11 

8^ 

21 

12 

8i 

61 

18     9i 

3 

7 

10 

8 

3  11 

11 

8^ 

3 

12 

9h 

7 

13     9i 

3 

7^ 

10 

Si 

8  Hi 

11 

8^ 

8^ 

12 

n 

7^, 

13  lOj 

8 

7.i 

10 

SI 

3  Hi 

11 

9i 

8i 

12 

91 

7i 

13  10^ 

3 

7^ 

10 

9^ 

8  111 

11 

9f 

81 

12 

lOi 

71 

13  lOi 

3 

7^ 

10 

9^ 

3  Hi 

11 

101 

8^ 

12 

lOf 

7i 

13  Hi 

3 

7a 

10 

9^ 

3  ua 

11 

10^ 

3a 

12 

11^ 

71 

13  llf 

8 

7^ 

10  lOi 

8  Hi 

11 

10^ 

3t 

12 

in 

4 

7f 

14     0 

B 

n 

10  10^ 

3  Hi 

11 

lU 

81 

12  111 

4 

71 

14     0| 

8 

8 

10 

11,^ 

4    0 

11 

Ha 

4 

18 

Ok 

4 

8 

14     01 

3 

8/, 

10 

m 

4     Ok 

12 

0^ 

4^ 

13 

oa 

4 

8^ 

14     li 

3 

8i 

10 

m 

4     Oi 

12 

Oh 

4i 

13 

1 

4 

8i 

14     1| 

3 

8^ 

11 

Oi 

4    Oi 

12 

O'i 

4g 

18 

n 

4 

8i 

14     2 

3 

8^ 

11 

05 

4     Oi 

12 

H 

4i 

13 

11 

4 

Sh 

14     2| 

3 

8a 

11 

1^ 

4  oa 

12 

n 

4a 

13 

2i 

4 

8a 

14     2i 

3 

SI 

11 

U 

4     Oi 

12 

2 

4i 

13 

2a 

4 

8i 

14     8i 

1    3 

SI 

11 

n 

4     01 

12 

2i 

4113 

8 

4 

81 

14     8^ 

104 


For  ANGiiE  Iron  measuring  1|  Inch  thick,  diagonally  across  the  root, 

FLANGE   INSIDE. 


OUTSIDE 

LENGTH 

OUT 

SIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH         1 

DIAMETER 

RKQUIRF.D 

DIAMETEK 

ttlCQUIKED 

DIAMETER 

REQUIRED 

UIAMETEP 

REQUIRED      1 

OF   RING. 

FOR 

RING. 

OF   KING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

OF  RING. 

FOR 

RING. 

FT.          IN. 

FT. 

IK. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

FT.        IN 

FT. 

IN 

4     9 

14 

4 

5 

1 

15 

4^ 

5 

5 

16 

H 

5    9 

17 

H 

4     9^, 

14 

4i 

5 

1^ 

15 

4^ 

5 

5^ 

16 

H 

6     9i 

17 

6 

4     9,1 

14 

M 

5 

1^ 

15 

5i 

5 

5i 

16 

5^ 

6     9i 

17 

H 

4  n 

14 

5h 

5 

n 

15 

5f 

5 

5S 

16 

H 

5     9i 

17 

H 

4     9^ 

14 

H 

5 

n 

15 

Qk 

5 

51 

16 

H 

6     9i 

17 

7i 

4     9g 

14 

H 

5 

u 

15 

6^ 

5 

5a 

16 

7 

5     91 

17 

7t 

4     9,^ 

14 

6i 

5 

n 

15 

6-a 

5 

5i 

16 

n 

5     91 

17 

8 

4  n 

14 

6i 

5 

n 

15 

li 

5 

6i 

16 

11 

5     9i 

17 

81 

4  10 

14 

7^ 

5 

2 

15 

7i 

5 

6 

16 

8.i 

5  10 

17 

8i 

4  101 

14 

7i 

5 

2^ 

15 

8^ 

5 

6«i 

16 

8a 

5  101 

17 

9i 

4  lOi 

14 

11 

5 

2^^ 

15 

8.) 

5 

6i 

16 

9 

5  10\ 

17 

n 

4  101 

14 

8i 

5 

n 

15 

8?. 

5 

6i 

16 

n 

5  10^ 

17 

10 

4  101 

14 

8i 

5 

2^ 

15 

9i 

5 

H 

16 

n 

5  101 

17 

101 

4  lOi 

14 

9^ 

5 

u 

15 

n 

5 

6a 

16 

10.i 

5  lOi 

17 

m 

4  lO-i 

14 

9^ 

5 

n 

15 

10 

5 

61 

16 

loa 

5  lOf 

17 

lU 

4  10^ 

14 

9a 

5 

n 

15 

lOf 

5 

6i 

16 

11 

5  lOi 

17  IH  1 

4  11 

14 

101 

5 

3 

15 

10^ 

5 

7 

16 

m 

5  11 

18 

0 

4  111 

14 

loa 

5 

3^ 

15 

lU 

6 

7/, 

16 

11^ 

5  11^ 

18 

01 

4  111 

14 

11 

5 

3,1 

15 

111 

5 

7i 

17 

0-^ 

5  Hi  18 

01 

4  Hi 

14 

lU 

5 

311 

16 

0 

5 

7il 

17 

Of 

5  Hi 

18 

1* 

4  111 

14 

m 

5 

3i 

16 

Oi 

5 

7^ 

17 

1 

5  Hi 

18 

H 

4  HI 

15 

O-i 

5 

31 

16 

Of 

5 

7a 

17 

n 

5  iia 

18 

n 

4  Hi 

15 

oa 

5 

31 

16 

1^ 

5 

7i 

17 

n 

5  llf 

18 

2| 

4  in 

15 

1 

5 

H 

16 

U 

5 

7^ 

17 

2.i 

5  Hi 

18 

2r 

5     0 

15 

If 

5 

4 

16 

2 

5 

8 

17 

2| 

6    0 

18 

8^ 

5     Qi 

15 

1-^ 

5 

4^ 

16 

2S 

5 

8^ 

17 

2^ 

6     01 

18 

3i 

5     01 

15 

2i 

5 

4i 

16 

21 

5 

8:i 

17 

n 

6    Oi 

18 

H 

5     Oi 

15 

n 

5 

H 

16 

3^ 

5 

8^ 

17 

3i 

6    0| 

18 

4i 

5     01 

15 

3 

5 

U 

16 

3^ 

5 

8^ 

17 

4^ 

6    OA 

18 

41 

5     Oil 

15 

n 

5 

41 

16 

3"^ 

5 

8a 

17 

H\ 

6    01 

18 

5 

5     Oil 

15 

n 

5 

4i 

16 

H 

5 

8j 

17 

n 

6    Of 

18 

H 

5     0?. 

15 

H 

5 

4i 

16 

4i 

5 

8^ 

17 

H 

6     Oi-18 

5i 

105 


For  Anhlf.  Iron  mcnsurinn;  IJ  Inch  thick,  dia^^onully  across  the  root. 

FLANGE    IN8IDB. 


OUTSIUK 

I.KNOTH 

OUTSIDE 

LBNQTH 

OOTSIDK 

liKNOTH 

OUTSIDK 

I.KNOTH 

niAMETKn 

RKQUIUK.D 

DIAMETKII 

IlK.qOIUKI) 

DIAMETKK 

UEQUIHKI. 

DtAMRTKI; 

nRQUIUED 

OF   RINO. 

*-OR 

RING. 

OF 

UNO. 

FOB 

RING. 

OF  lUNO. 

KOU 

RING. 

OF 

RINO. 

FOR   lUNO. 

FT.       IN. 

FT. 

I^•. 

FT. 

IN 

FT. 

IN 

FT           IN. 

FT. 

IN. 

FT. 

IN. 

FT.          IN 

6     1 

18 

6.1 

6 

6 

19 

6.; 

6     9 

20 

7il 

7 

1 

21     8 

0     1/, 

18 

6ii 

6 

5/, 

19 

1\ 

6     9,^ 

20 

li 

7 

1/. 

21     8| 

6     l.i 

18 

7 

6 

6.i 

19 

7a 

6     9.i 

20 

Sk 

7 

1^21     8J| 

6   i;; 

18 

7g 

6 

5^ 

19 

8 

6     9ii 

20 

Si 

7 

1^ 

21     9^ 

6     M 

18 

7^ 

6 

6h 

19 

SI 

6    9.i 

20 

9 

7 

li 

21     9i 

6     1;^ 

18 

s\ 

6 

6(i 

19 

Si 

6    9a 

20 

n 

7 

la 

21     91 

6     1:1 

18 

Si\ 

6 

5^ 

19 

0/, 

6    9^ 

20 

9^ 

7 

1^ 

21  10^ 

6     1/. 

18 

9 

6 

5i 

19 

9a 

6     9a 

20 

10^ 

7 

n 

21  lOf 

6     2 

18 

n 

6 

6 

19 

10 

6  10 

20 

lOi 

7 

2 

21  lU 

6     2' 

18 

9^4 

6 

Qh 

19 

m 

6  10,', 

20 

10^ 

7 

2,^ 

21  lU 

6     2i 

18 

lOi 

6 

6.i 

19 

m 

6  10.1 

20 

H^ 

7 

2i 

21  Hi 

0     2i 

18 

10.^ 

6 

6h^ 

19 

m 

6  lOil 

20 

m 

7 

2|l 

22     01 

6     2h 

18 

11 

6 

61 

19 

lU 

6  10.i 

21 

Ok 

7 

2.i 

22     Oi 

6  2e 

18 

Hi 

6 

6a 

19 

in 

6  loa 

21 

01 

7 

2a 

22     1 

6     2,^ 

18 

n^ 

6 

6^ 

20 

Oi 

6  lOil 

21 

Oa 

7 

2] 

22     H 

6     2« 

19 

Ok 

6 

6i 

20 

0-^ 

6  101 

21 

1^ 

7 

2i 

22     li 

6     3 

19 

01 

6 

7 

20 

1^^ 

6  11 

21 

la 

7 

3 

22     2i 

6     8^ 

19 

Oa 

6 

7^ 

20 

U 

6  11.^ 

21 

2 

7 

3^ 

22     2| 

6     8} 

19 

H 

6 

7i 

20 

n 

6  in 

21 

2i 

7 

3i 

22     8 

6    3;i 

19 

1-^ 

6 

7il 

20 

2^ 

6  11§ 

21 

n 

7 

3;^ 

22     8| 

6     8J 

19 

2.^ 

6 

7^ 

20 

2a 

6  IIJ 

21 

8i 

7 

3.J 

22     8i 

6     8;; 

19 

2.1 

6 

7a 

20 

8 

6  lie 

21 

8a 

7 

8a 

22     4i 

6    8:; 

19 

2^, 

6 

7^ 

20 

81 

6  HI 

21 

4 

7 

3^ 

22     4| 

6     3;, 

19 

3i 

6 

7i 

20 

8a 

6  Hi 

21 

H 

7 

8i 

22     6 

6     4 

19 

3^ 

6 

8 

20 

4^ 

7     0 

21 

M 

7 

4 

22     51 

6     4i 

19 

4 

6 

8/, 

20 

4a 

7     Ok 

21 

5k 

7 

4.\ 

22     5| 

6     41 

19 

4A 

6 

8] 

20 

5 

7     O'f 

21 

51 

7 

4i 

22     6k 

6     42 

19 

4;, 

6 

8;i 

20 

5il 

7     Oi 

21 

6 

7 

411 

22     6^ 

6     4i 

19 

5} 

6 

8A 

20 

5;^ 

7    Oi 

21 

611 

7 

4i 

22     7 

6     4g 

19 

5:: 

6 

8a 

20 

6} 

7  oa 

21 

6; 

7 

4a 

22     7i 

6     4] 

19 

G 

6 

8^ 

20 

6a 

7     Oi 

21 

7/, 

7 

4^ 

22     7f 

6     4a 

19 

6^ 

6 

8/, 

20 

7 

7     Oi 

21 

7a 

7 

4?. 

22     8i 

106 


For  Angle  Ieon  measuring  1|  Inch  thick,  diagonally  across  the  root. 

FliAXQE   INSIDE. 


OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

1  OUTSIDE 

LENGTH 

DIAMETER 

RKQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

DIAMETE2 

REQUIRED 

OF 

RING. 

FOR 

RING. 

OF   KINO. 

FOR 

RING. 

OF  RING. 

FOR 

RING 

OF 

RING. 

FOR 

RING. 

FT. 

IN. 

FT. 

IN. 

FT.       IN. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN 

7 

5 

22 

8i 

7    9 

23 

9^ 

8 

1 

24 

9-a 

8 

6 

25 

lOi 

7 

6* 

22 

8g 

7    9A 

23 

9i 

8 

1^ 

24 

10 

8 

H 

25 

10| 

7 

5i 

22 

9i 

7    9i 

23 

9-^ 

8 

n 

24 

m. 

8 

H 

25 

11 

7 

5i 

22 

91 

7     91 

23  101 

8 

n 

24 

lOi 

8 

H 

25 

11^ 

7 

6t 

22 

lOi 

7     9^ 

23 

lOi 

8 

n 

24 

Hi 

8 

H 

25 

llf 

7 

5a 

22 

101 

7     9a 

23 

11 

8 

u 

24 

iia 

8 

H 

26 

0^ 

7 

5f 

22 

10^ 

7     91 

23 

m 

8 

If 

25 

0 

8 

5f 

26 

0^ 

7 

5i 

22 

lit 

7     9i 

23 

Hi 

8 

n 

25 

Oi 

8 

5i 

26 

1 

7 

6 

22 

iia 

7  10 

24 

01 

8 

2 

25 

Of 

8 

6 

26 

It 

7 

6* 

23 

0 

7  10^ 

24 

oa 

8 

2^^ 

25 

U 

8 

H 

26 

n 

7 

6i 

23 

Oi 

7  101 

24 

1 

8 

2i 

25 

If 

8 

H 

26 

2r 

7 

6t 

23 

0-^ 

7  lot 

24 

If 

8 

21 

25 

2 

8 

61 

26 

2^i 

7 

6i 

23 

1^ 

7  lOi 

24 

n 

8 

n 

25 

2i 

8 

H 

26 

2ii 

7 

6a 

23 

1^ 

7  loa 

24 

n 

8 

n 

25 

2f 

8 

H 

26 

3n 

7 

65 

23 

2 

7  lOf 

24 

2a 

8 

2f 

25 

3^ 

8 

6f 

26 

n\ 

7 

6i 

23 

21 

7  10§ 

24 

3 

8 

2i 

25 

31 

8 

6i 

26 

H\ 

7 

7 

23 

21 

7  11 

24 

H 

8 

3 

25 

3i 

8 

7 

26 

^ 

7 

7^ 

23 

3i 

7  in 

24 

n 

8 

3,^ 

25 

41 

8 

7* 

26 

n 

7 

7i 

23 

3a 

7  Hi 

24 

4i 

8 

3f 

25 

4f 

8 

7i 

26 

H 

7 

7t 

23 

4 

7  llf 

24 

4i 

8 

n 

25 

5^ 

8 

7* 

26 

H 

7 

7i 

23 

4t 

7  11^ 

24 

4i 

8 

3i 

25 

5* 

8 

7i 

26 

6 

7 

7# 

23 

41 

7  Hi 

24 

H 

8 

3a 

25 

5i 

8 

7a 

26 

6^ 

7 

7f 

23 

5^ 

7  llf 

24 

H 

8 

3f 

25 

6i 

8 

7f 

26 

6i 

7 

n 

23 

6i 

7  Hi 

24 

6i 

8 

3i 

25 

6a 

8 

7i 

26 

7i 

7 

8 

23 

6 

8    0 

24 

6^ 

8 

4 

25 

7 

8 

8 

26 

7^ 

7 

8^ 

23 

61 

8    01 

24 

6i 

8 

4i 

25 

11 

8 

8^ 

26 

8 

7 

8i 

23 

65 

8    01 

24 

7i 

8 

4i 

25 

7i 

8 

8i 

26 

H 

7 

81 

23 

7a 

8    Oi 

24 

7^ 

8 

4i 

25 

8i 

8 

81 

26 

8^ 

7 

8i 

23 

7^ 

8    01 

24 

8 

8 

4i 

25 

8a 

8 

81 

26 

9i 

7 

8a 

23 

7-^ 

8   oa 

24 

81 

8 

4t 

25 

9 

8 

8a 

26 

91 

7 

8i 

23 

81 

8    Of 

24 

8i 

8 

4f 

25 

91 

8 

8f 

26 

10 

7 

8^ 

23 

81 

8     01 

24 

9^1 

8 

4i 

25 

9i 

8 

8i 

26 

101 

TABLE    XVIII. 


For  Anolb  Iron  meaauring  1\  Inch  thick.  tHagonalLj  across  the  root, 

riiANGE   INSIl/«. 


OUT81I)K 

I.KNOTH 

OUT 

•^IDE 

LBNOTH 

OUTSIDE 

LKNOTH 

OUTHIDB 

■  .RNQTH 

DIAMKTKK 

UEyUIUKl> 

IJIAMKTKK 

RKyOIUEb 

UlAMRTEH 

llEQUIIlRIi 

UlAMRTKIi 

KRQUIItKD 

OF   KINO. 

i'OK  RJNO. 

OF    IlINO. 

rOU  KING. 

OF  RINO. 

roB  aiNo. 

OF  BINO. 

FOR   HI MO. 

FT.         IN. 

FT.       IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN 

FT.       IN. 

FT.         IN. 

FT.         IN. 

0     9 

1     88 

1 

2         9 

5 

3     9i 

1     9 

4   \0\ 

0     9,^ 

1     8^ 

1^. 

2     9i 

5h 

3    91 

1     9^ 

4  lOi 

0     9i 

1     9i 

u 

2     9^ 

5i 

3  lOi 

1     9.i 

4  101 

0     9^ 

1     9.^ 

n 

2  10^ 

H 

3  105 

1  n 

4  Hi 

0     9i 

1  10 

n 

2  10^ 

H 

3  m 

1     9h 

4  111 

0  9a 

1  log 

n 

2  10a 

5a 

^  m 

1  9a 

5     0 

0     9^ 

1  10^ 

n 

2  Hi 

H 

3  111 

1     95 

5     0| 

0     9^ 

1 11.^ 

n 

2  11^ 

51 

4    0^ 

I     91 

5     01 

0  10 

1  m 

2 

8     01 

6 

4  oa 

1  10 

5  n 

0  101 

1  ni 

2^ 

8     Oi 

6^ 

4     1 

1  lOk 

5     U 

0  lOi 

2     Oi 

2i 

3     Oi 

Qk 

4  n 

1  m 

5     2 

0  101 

2     0'^ 

21 

3     M 

H 

4     11 

1  lOi 

5     2| 

0  lOi 

2     1^ 

2h 

3    la 

H 

4     2i 

1  101 

5     25 

0  loa 

2  n 

21 

3     2 

6i 

4  2a 

1  loa 

5     31 

0  lOi 

2     li 

2i 

3     2i 

61 

4     8 

1  105 

5     8| 

0  m 

2     2i 

21 

3     2i 

6-1 

4     8i 

1  101 

5     4 

0  11 

2     23 

3 

3     3i 

7 

4     85 

1  11 

5     4| 

0     ll^H 

2     8^ 

8^ 

8     8a 

7^ 

4     41 

1 11^. 

5     45 

0  Hi 

2     8^ 

8i 

8     4 

7i 

4     4i 

1 11^ 

5     5^ 

0  111 

2     8^ 

81 

8     41 

7i 

4     6 

1  Hi 

5     5i 

0  11^1  2     4i 

8^ 

3     4i 

7i 

4     5i 

1  11^ 

5     51 

0  111  2  ^ 

8a 

3     6i 

71 

4     55 

1  iia 

5     6i 

0  lU 

2     5 

8f 

3     5a 

75 

4     6^ 

1  115 

5     65 

0  Hi 

2     5i 

8i 

3    6 

71 

4     6i 

1  111 

5     7J 

1     0 

2     5i 

4 

3    6i 

8 

4     7 

2    0 

5     7i 

1     0^ 

2    6i 

4^ 

3     6t 

8i^ 

4     7i 

2     0^ 

5     8 

1     Oi 

2    6i 

4i 

3     7,i 

8i 

4     75 

2     Oi 

5     8^ 

1     01 

2    7 

48 

3   7a 

81 

4     8^ 

2    Oi 

5     8i 

1     Oi 

2    71 

4i 

3    8 

8i 

4     8^ 

2    Oi 

5     9^ 

1   oa 

2    7^ 

4a 

8    8g 

8a 

4    81 

2   oa 

5     9i 

1     Oi 

2    8i 

45 

3    8^, 

85 

4    91 

2    05 

5     9| 

1     Oi 

2   8a 



4i 

3    9^ 

1     1 

81 

4   9a 

2    01 

5  lOi 

108 


For  Angle  Iron  measuring  1^  Inch  thick,  diagonally  across  the  root. 


FLANGE 

INSIDE. 

— 

OUTSIDE 

LENGTH 

OUT 

SIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH        1 

DIAMETER 

KEQUIUKI> 

IJIAMETEK 

UKQUIRED 

DIAMETER 

KEQUIRKl. 

UIAMETEH 

KEQUIIIED      1 

OF  RING. 

FOR 

RING. 

OF   KING. 

FOR  RING. 

OF  RING. 

FOB 

RING. 

OF  RING. 

FOR 

RING. 

FT. 

IN. 

FT. 

IN. 

KT. 

IN. 

FT.         IN. 

FT.         IN. 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

2 

1 

5 

loa 

2 

5 

6  Hi 

2     9 

7 

IM 

3 

1 

9 

0| 

2 

1^ 

5 

11 

2 

5«i 

6  Hi 

2     9i 

8 

0^ 

3 

11 

9 

01 

2 

u 

5 

m 

2 

5J 

7     0 

2     9^ 

8 

01 

3 

n 

9 

n 

2 

11 

6 

11?. 

2 

5R 

7    Oi 

2     91 

8 

1 

3 

n 

9 

n 

2 

u 

6 

Oi 

2 

H 

7     03 

2     9$ 

8 

li 

3 

n 

9 

n 

•1 

1^ 

6 

oa 

2 

5a 

7     1^ 

2     9§ 

8 

n 

3 

la 

9 

2| 

2 

If 

6 

1 

2 

51 

7     li 

2     9i 

8 

n 

3 

If 

9 

2f 

2 

li 

6 

i| 

2 

5i 

7     2 

2     91 

8 

2i 

3 

11 

9 

H 

2 

2 

6 

11 

2 

6 

7     21 

2  10 

8 

21 

3 

2 

9 

H 

2 

2^ 

6 

2i 

2 

^l 

7     2-^ 

2  10^ 

8 

3i 

3 

21 

9 

31 

2 

2i 

6 

2a 

2 

6i 

7     3«i 

2  101 

8 

31 

3 

2i 

9 

4i 

2 

2i 

6 

3 

2 

6i 

7     31 

2  lOf 

8 

41 

3 

2i 

9 

41 

2 

2,^ 

6 

31 

2 

6i 

7  n 

2  lOi 

8 

4^ 

3 

2i 

9 

5 

2 

2g 

6 

3i 

2 

6a 

7     4i 

2  loa 

8 

41 

3 

2a 

9 

5^ 

2 

2f 

6 

4^, 

2 

6^ 

7     43 

2  lOf 

8 

5i 

3 

2i 

9 

51 

2 

2i 

6 

4i 

2 

6i 

7     6i 

2  lOi 

8 

5a 

3 

21 

9 

H 

2 

3 

6 

4?, 

2 

7 

7     51 

2  11 

8 

6 

3 

3 

9 

H 

2 

3^ 

6 

5i 

2 

7* 

7     H 

2  m 

8 

H 

3 

31 

9 

7 

2 

3i 

6 

51 

2 

7i 

7     6^, 

2  Hi 

8 

61 

3 

3i 

9 

7f 

2 

3^ 

6 

H 

2 

71 

7     6i 

2  Hi 

8 

7i 

3 

3i 

9 

71 

2 

3^ 

6 

6.1 

2 

7i 

7     7 

2  Hi 

8 

7a 

3 

31 

9 

8i 

2 

3a 

6 

6g 

2 

7i 

7    71 

2  iia 

8 

8 

3 

3i 

9 

81 

2 

3i 

6 

7.i 

2 

7f 

7     11 

2    113 

8 

8i 

3 

31 

9 

9 

2 

Si 

6 

7a 

2 

7i 

7    81 

2  Hi 

8 

81 

3 

31 

9 

91 

2 

4 

6 

8,^ 

2 

8 

7     8a 

3    0 

8 

n 

3 

4 

9 

91 

2 

4^ 

6 

8^ 

2 

8* 

7     9 

3    Oi 

8 

9a 

3 

41 

9 

101 

2 

44 

6 

8-^ 

2 

8i 

7     9i 

3     Oi 

8 

10 

3 

4i 

9 

lOi 

2 

4i 

6 

9^ 

2 

8i 

7     9i 

3    Oi 

8 

lOi 

3 

4i 

9 

101 

2 

41 

6 

9a 

2 

8^ 

7  10.1 

3     Oi 

8 

10^ 

3 

4-1 

9  HI 

2 

4a 

6 

10 

2 

8a 

7  lOi 

3   oa 

8 

11/, 

3 

4a 

9  Hi 

2 

4f 

6  lOi 

2 

81 

7  11 

3     03 

8 

11-^ 

3 

4f 

10 

01 

2 

4i 

6 

10^ 

2 

8i 

7  Hi 

3     01 

9 

0 

3 

41 

10 

Oi 

109 


for  Anoli  Ibom  measuring  1}  Inch  thick,  diagonally  across  the  root. 

FLANGE   INSIDE. 


OUTSIDK 

LENGTH 

OVl 

SIDE 

LBNOTH 

0DT3IDK 

LKNOTII 

OUTnlDB 

I.ENOTH        1 

DlAMKTKIl 

KEg(JIUKl> 

DIAMKTKH 

UKqUIKEb 

UIAMRTKK 

KKgUIUKU 

OIAMKTKII 

KKQUIllED      1 

or    KINU. 

ion. 

lUNO. 

OK 

UNO. 

FOK 

KINO. 

or  RINO. 

KOB 

RINO. 

OF  RIHO. 

FOR 

RINO. 

I'T. 

TN. 

I''T. 

IN. 

I.-T 

IN. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN. 

8 

6 

10 

01 

8 

9 

u 

4 

1 

12 

2 

4 

5 

13 

2^ 

3 

5.^ 

10 

n 

8 

Qk 

n 

4 

1^ 

12 

2g 

4 

6^ 

13 

8 

8 

5i 

10 

u 

8 

9i 

2i 

4 

u 

12 

21 

4 

H 

13 

81 

8 

H 

10 

2/. 

8 

n 

2a 

4 

n 

12 

8^ 

4 

H 

13 

3J 

8 

H 

10 

2i 

8 

9i 

8 

4 

n 

12 

3a 

4 

H 

13 

4i 

8 

5a 

10 

n 

8 

9a 

8i 

4 

n 

12 

4 

H 

13 

4& 

8 

5^ 

10 

Si 

8 

9^ 

8^ 

4 

n 

12 

4g 

5{ 

13 

5 

8 

H 

10 

8a 

8 

n 

4i 

4 

n 

12 

4^ 

5i 

13 

5* 

8 

6 

10 

4 

3 

10 

4a 

4 

2 

12 

Si 

6 

13 

5f 

8 

6.^ 

10 

4^ 

8 

10/, 

5 

4 

2,\ 

12 

5a 

6,^ 

13 

H 

8 

6i 

10 

4a 

8 

lOi 

5il 

4 

2i 

12 

6 

6.i 

13 

6i 

8 

6^ 

10 

H 

8 

lOi 

5^ 

4 

2i 

12 

6i 

6g 

13 

7 

8 

6.^ 

10 

5a 

8 

m 

6i 

4 

2^ 

12 

Qi 

6^ 

13 

71 

8 

6ij 

10 

6 

3 

loa 

e^ 

4 

2a 

12 

Ih 

6a 

13 

71 

8 

6^ 

10 

H 

8 

lOi 

^-'- 

7 

4 

21 

12 

Ih 

61 

13 

8^ 

8 

6^ 

10 

6i 

3 

m 

7i 

4 

2i 

12 

11 

6i 

13 

8^ 

8 

7 

10 

7i 

3 

11 

7^ 

4 

8 

12 

SI 

4 

7 

13 

8^ 

8 

7^ 

10 

7a 

8 

11^ 

8^ 

4 

8^ 

12 

Si 

4 

7/, 

13 

9i 

8 

7i 

10 

8 

3 

n\ 

8^ 

4 

8^ 

12 

^l 

4 

7i 

13 

91 

8 

7ii 

10 

8il 

3 

Hi 

SI 

4 

8ii 

12 

91 

4 

7i 

13 

101 

8 

7^ 

10 

8^ 

3 

lU 

n 

4 

3^ 

12 

n 

4 

7^ 

13 

10^ 

8 

7a 

10 

Qh 

3 

iia 

9^ 

4 

8a 

12 

lOl 

4 

7a 

13 

10^ 

8 

7^ 

10 

9^ 

3 

11^ 

10,\ 

4 

8^ 

12 

10^, 

4 

7-^ 

13 

lU 

8 

7^ 

10 

9^ 

8 

Hi 

10^ 

4 

81 

12 

in 

4 

11 

13 

111 

8 

8 

10 

lOR 

4 

0 

10^ 

4 

4 

12 

m 

8 

14 

0 

8 

8/, 

10 

10^ 

4 

0.^ 

IM 

4 

4/, 

12 

m 

8^ 

14 

OR 

8 

8i 

10 

m 

4 

Oi 

lU 

4 

4i 

13 

o\ 

81 

14 

01 

8 

8^ 

10  11^ 

4 

o;^ 

12 

0,^ 

4 

4g 

18 

01 

SI 

14 

U 

8 

8.) 

10 

m 

4 

Oh 

12 

Oh 

4 

4^ 

13 

1 

s\ 

14 

n 

8 

8S 

11 

Oi 

4 

OS 

12 

01 

4 

4a 

18 

n 

SI 

14 

2 

8 

8i 

11 

0^ 

4 

01 

12 

U 

4 

4^ 

18 

n 

Si 

14 

n 

8 

8» 

11 

Ik 

4 

07, 

12 

li^ 

4 

4?,il8 

2i 

■_ 

8^, 

14 

n 

110 


For  Angle  Iron  measuring  1^  Inch  thick,  diagonally  across  the  root. 

FLANGE   INSIDE. 


OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH         1 

DIAMETEB 

RKQOIRED 

DIAMETEB 

REQUIRED 

DIAMETEB 

REQUIRED 

DIAMETEB 

REQUIRED      1 

OF  Sana. 

FOR  RING. 

OP 

EUNG. 

FOB 

RING 

OF  KING. 

FOB 

BING. 

OP  BING. 

FOR 

RING. 

FT.      IN 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT.      IN 

FT. 

IN 

4     9 

14 

H 

5 

1 

15 

3i 

5 

5 

16 

4i 

5     9 

17 

4* 

4     9i 

14 

Bi 

5 

1^ 

15 

4-^ 

5 

51 

16 

4f 

5     91 

17 

5i 

4     9i 

14 

4 

5 

u 

15 

4i 

5 

5^ 

16 

51 

5     9i 

17 

5^ 

4     91 

14 

H 

5 

It 

15 

41 

5 

H 

16 

5^ 

5  n 

17 

6 

4     9i 

14 

M 

5 

H 

15 

H 

5 

H 

16 

51 

5     9i 

17 

Q\ 

4     91 

14 

H 

5 

It 

15 

^ 

5 

H 

16 

6i 

5   9a 

17 

61 

4     9^ 

14 

H 

5 

1-^ 

15 

6^ 

5 

51 

16 

6* 

5     9i 

17 

7i 

4  n 

14 

H 

5 

li 

15 

6i 

5 

5i 

16 

7 

5     91 

17 

7t 

4  10 

14 

6i 

5 

2 

15 

61 

5 

6 

16 

7^ 

5  10 

17 

8 

4  101 

14 

6.^ 

5 

2^ 

15 

7i 

5 

^h 

16 

71 

5  101 

17 

81 

4  lOi 

14 

7^ 

5 

2i 

15 

7f 

5 

6i 

16 

8i 

5  lOi 

17 

8^ 

4  101 

14 

li 

5 

2i 

15 

8.^ 

5 

61 

16 

8a 

5  101 

17 

9i 

4  lOi 

14 

11 

5 

2i 

15 

8-1 

5 

6i 

16 

9 

5  lOi 

17 

9^ 

4  lOi 

14 

8i 

5 

n 

15 

81 

5 

6a 

16 

n 

5  lOi 

17 

10 

4  101 

14 

8f 

5 

n 

15 

9i 

5 

6f 

16 

91 

5  lOf 

17 

101 

4  lOi 

14 

9i 

5 

21 

15 

9i 

5 

61 

16 

lOi 

5  101 

17 

101 

4  11 

14 

9i 

5 

3 

15 

10 

5 

7 

16 

loa 

5  11 

17 

m 

4  Hi 

14 

9i 

5 

3a^ 

15 

lOi 

5 

71 

16 

11 

5  in 

17  IH  II 

4  Hi 

14 

lOi 

5 

31 

15 

101 

5 

7i 

16 

in 

5  Hi 

18 

0 

4  111 

14 

loa 

5 

H 

15 

IH 

5 

7i 

16 

IM 

5  Hi 

18 

01 

4  Hi 

14 

11 

5 

H 

15 

Ha 

5 

7i 

17 

01 

5  in 

18 

Of 

4  Hi 

14 

m 

5 

8a 

16 

0 

5 

7a 

17 

ot 

5  iia 

18 

n 

4  11^ 

14 

m 

5 

8^ 

16 

Oi 

5 

7f 

17 

1 

5  HI 

18 

H 

4  Hi 

15 

Oi 

5 

31 

16 

0^ 

5 

n 

17 

i-i 

5  Hi 

18 

n 

5     0 

15 

o«^ 

5 

4 

16 

H 

5 

8 

17 

11 

6     0 

18 

2| 

5     Oi 

15 

1 

5 

4^ 

16 

U 

5 

81 

17 

21 

6     01 

18 

2i 

5     04^ 

15 

If 

5 

4i 

16 

2 

5 

8i 

17 

n 

6     Oi 

18 

31 

5     0| 

15 

n 

5 

4* 

16 

2t 

5 

8* 

17 

21 

6    01 

18 

3i 

5     Oi 

15 

2i 

5 

4i 

16 

2^ 

5 

8i 

17 

3i 

6     Oi 

18 

31 

5     Oa 

15 

2^ 

5 

4^ 

IG 

31 

6 

8a 

17 

31 

6    oa 

18 

4i 

5     Of 

15 

3 

5 

4f 

16 

3-^ 

5 

8i 

17 

4* 

6     Of 

18 

41 

5     03 

15 

3i 

5 

4i 

16 

31 

5 

81 

17 

4^ 

6    01 

18 

5 

Ill 


For  Angle  Ibon  measuring  1^  Inch  thick,  diagonally  aoross  the  root 

FLANOB   INSIDE. 


OUTSIDE 

LBNOTH 

OUT8IBB 

UBKOTH 

0UT8IDB 

LBNOTH 

OUTSIDE  1   UBKOTH 

DIAMSTBI 

RKQCIBRS 

DIAMBTBf 

BKQOIREE 

DIAHBTBl 

UEQUIREI 

UUMBTBB 

RBQUIRBD 

or 

RINO. 

FOR 

RING 

OF 

laNO. 

FOR 

RING 

or  RINO. 

FOR 

RINO 

or 

RINO. 

roR  RIMO. 

VT. 

IN 

FT. 

IN 

FT. 

IN 

FT. 

IN 

bT^.         IN 

FT. 

IN. 

FT. 

IN 

FT.         IN 

6 

1 

18 

6i 

6 

5 

19 

6 

6     9 

20 

6a 

7 

1 

21     Ih 

6 

1.^, 

18 

5i 

8 

5.^ 

19 

6g 

6  n 

20 

7 

7 

n 

21     71 

6 

l.i 

18 

6.i 

6 

5i 

19 

6^ 

6     9i 

20 

7g 

7 

li 

21     8 

6 

n 

18 

6^ 

6 

H 

19 

7^ 

6  n 

20 

73 

7 

li 

21     8| 

6 

u 

18 

7 

6 

H 

19 

7a 

6     9^ 

20 

8^ 

7 

u 

21     8J 

6 

n 

18 

7^ 

6 

H 

19 

8 

6  9a 

20 

8^ 

7 

la 

21     9* 

6 

n 

18 

7i 

6 

53 

19 

8^ 

6     93 

20 

9 

7 

13 

21     9i 

6 

n 

18 

Si 

6 

6i 

19 

83 

6     n 

20 

91 

7 

n 

21     9i 

6 

2 

18 

8a 

6 

6 

19 

9^ 

6  10 

20 

93 

7 

2 

21  lOj 

6 

^h 

18 

9 

6 

H 

19 

9a 

6  10/, 

20 

10,^ 

7 

2,^ 

21  lOj 

6 

2i 

18 

n 

6 

6.i 

19 

10 

6  lOi 

20 

lOi 

7 

2i 

21  11^ 

6 

2i 

18 

9^ 

6 

6^ 

19 

lOi 

6  101 

20  10^ 

7 

n 

21  Hi 

6 

2.i 

18 

10^ 

6 

6i 

19 

10^ 

6  10^ 

20 

m 

7 

2^ 

21  Hi 

6 

2a 

18 

lOi 

6 

6a 

19 

11/, 

6  loa 

20 

113 

7 

2a 

22     Oi 

6 

2^ 

18 

11 

6 

63 

19 

11-1 

6  103 

21 

0,^ 

7 

23 

22     Oi 

6 

2^ 

18  Hi 

6 

6^ 

19 

Hi 

6  10^ 

21 

0^ 

7 

2i 

22     1 

6 

8 

18 

m 

6 

7 

20 

0* 

6  11 

21 

01 

7 

8 

22     U 

6 

8^ 

19 

0^ 

6 

7il 

20 

03 

6  m 

21 

n 

7 

8^ 

22     li 

6 

8i 

19 

Oi 

6 

7i 

20 

1/, 

6  11^ 

•?1 

u 

7 

8i 

22     2{ 

6 

81 

19 

0^ 

6 

7^ 

20 

i^j 

6  Hi 

21 

2 

7 

8g 

22     2| 

6 

8i 

19 

1^ 

6 

7i 

20 

n 

6      11^2 

21 

2^ 

7 

8i 

22     8 

6 

8^ 

19 

1^ 

6 

7i 

20 

2i 

6  iia 

21 

n 

7 

8a 

22     8| 

6 

8i 

19 

2/, 

6 

71 

20 

2a 

6  113 

21 

8i 

7 

83 

22     8i 

6 

8^ 

19 

2i 

6 

71 

20 

8 

6  in 

21 

8a 

7 

8i 

22     4i 

6 

4 

19 

n 

6 

8 

20 

8^ 

7    0 

21 

4 

7 

4 

22     4| 

6 

4^ 

19 

8i 

6 

8^ 

20 

8^ 

7    0/, 

21 

4^ 

7 

4^ 

22     5 

6 

41 

19 

81 

6 

8i 

20 

4i 

7    0] 

21 

4f 

7 

4i 

22     5i 

6 

4^ 

19 

4 

6 

8^ 

20 

4a 

7    Oi 

21 

5/, 

7 

4i 

22     5J 

6 

4i 

19 

4i 

6 

8.i 

20 

5 

7    OJ 

21 

^\ 

7 

4i 

22     6i 

6 

4g 

19 

4a 

6 

8a 

20 

61 

7   oa 

11 

6 

7 

4a 

22     6i 

6 

4^ 

19 

5i 

6 

8^ 

20 

n 

7    0^ 

21 

6^ 

7 

43 

22     7 

6 

4a 

19 

6i 

6 

8^ 

20 

6i 

7    0;. 

21 

6^ 

7 

4a 

22    71 

112 


For  Angle  Iron  measuring  l^  Inch  thick,  diagonally  across  the  root. 

FLANGE   INSIDE. 


OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

OUTSIDE 

LENGTH 

DIAMETEK 

RKQUIRED 

DIAMETEh 

REQUIRED 

DIAMETER 

REQUIRED 

DIAMETER 

REQUIRED 

OF 

RING. 

FOR  KING. 

OF   KING. 

FOR 

BIN  a. 

OF  RING. 

FOB 

RING. 

OF 

RING. 

FOR 

RING, 

FT. 

IN. 

FT. 

IN. 

FT.         IN. 

FT. 

IN. 

FT. 

IN 

FT. 

IN. 

FT. 

IN. 

FT. 

IN 

7 

5 

22 

7i 

7     9 

23 

8i 

8 

1 

24 

8^ 

8 

5 

25 

9^ 

7 

5^ 

22 

8^ 

7     9i 

23 

8-^ 

8 

1^ 

24 

9i 

8 

51 

25 

9^ 

7 

6i 

22 

8^ 

7     9i 

23 

9^ 

8 

Ik 

24 

9a 

8 

5i 

25 

lOi 

7 

5i 

22 

8-^ 

7     91 

23 

n 

8 

n 

24 

10 

8 

51 

25 

io„^ 

7 

5t 

22 

n 

7    9i 

23 

n 

8 

n 

24 

101 

8 

5h 

25 

11 

7 

5i 

22 

9^ 

7     9i 

23 

10, 

8 

u 

24 

m 

8 

5a 

25 

lU 

7 

5f 

22 

lOi 

7     91 

23 

loa 

8 

If 

24 

IH 

8 

5i 

25 

llf 

7 

5i 

22 

m 

7     91 

23  11 

8 

li 

24 

Hi 

8 

51 

26 

Oe^ 

7 

6 

22 

10^ 

7  10 

23 

m 

8 

2 

25 

0 

8 

6 

26 

0^ 

7 

6^ 

22 

in 

7  lOi 

23 

in 

8 

2^ 

25 

Oi 

8 

6/, 

26 

1 

7 

6i 

22 

m 

7  101 

24 

0.i 

8 

2.i 

25 

Of 

8 

61 

26 

n 

7 

61 

23 

0 

7  lot 

24 

oa 

8 

21 

25 

U 

8 

H 

26 

If 

7 

6^ 

23 

Ok 

7  101 

24 

1 

8 

2i 

25 

n 

8 

6.i 

26 

^k 

7 

6a 

23 

01 

7  loa 

24 

11 

8 

2a 

25 

2 

8 

H 

26 

2i 

7 

6i 

23 

U 

7  lOf 

24 

M 

8 

2^ 

25 

n 

8 

6f 

26 

n 

7 

6^ 

23 

i| 

7  10-^ 

24 

21 

8 

2i 

25 

2f 

8 

6^ 

26 

3| 

7 

7 

23 

2 

7  11 

24 

2a 

8 

3 

25 

3,^ 

8 

7 

26 

3f 

7 

7t^ 

23 

n 

7  m 

24 

3 

8 

3^ 

25 

31 

8 

7^ 

26 

4^ 

7 

7i 

23 

^i 

7  Hi 

24 

3i 

8 

H 

25 

3^ 

8 

7f 

26 

4^ 

7 

7i 

23 

3i 

7  llf 

24 

3il 

8 

3t 

25 

41 

8 

11 

26 

4^ 

7 

7^ 

23 

3a 

7  11^ 

24 

4,^ 

8 

3i 

25 

4f 

8 

li 

26 

5k 

7 

7t 

23 

4 

7  Hi 

24 

4^, 

8 

3a 

25 

5^ 

8 

11 

26 

51 

7 

71 

23 

41 

7  llf 

24 

^ 

8 

3f 

25 

5i 

8 

7f 

26 

6 

7 

n 

23 

M 

7  Hi 

24 

6f 

8 

H 

25 

5i 

8 

li 

26 

6i 

7 

8 

23 

5^ 

8    0 

24 

51 

8 

4 

25 

H 

8 

8 

26 

6^ 

7 

8^ 

23 

5^ 

8    01 

24 

Qh 

8 

4^ 

25 

Q^. 

8 

8^^ 

26 

7i 

7 

8i 

23 

6 

8    Oi 

24 

ei 

8 

4i 

25 

7 

8 

8i 

26 

7i 

7 

81 

23 

6g 

8    Of 

24 

Qi 

8 

4i 

25 

11 

8 

81 

26 

8 

7 

8i 

23 

6-^ 

8     Oi 

24 

71 

8 

H 

25 

11 

8 

81 

26 

81 

7 

8a 

23 

7^ 

8     Oe 

24 

7t 

8 

H 

25 

8i 

8 

81 

26 

8^ 

7 

81 

23 

7^ 

8    0^ 

24 

8 

8 

4f 

25 

8i 

8 

8f 

26 

n 

7 

8^ 

23 

7S 

8    0?. 

24 

8^ 

8 

4S 

25 

9 

8 

8i 

26 

n 

THE    BOILER-MAKEES' 

AND 

IRON    SHIP-BUILDERS'    COMPANION, 


SECTION    III. 

Tables  for  the  formation  of  Circular  and  Oval  Pipes, 
Fio.  1. 


Figure  1  represents  the  end  of  a  pipe  whose  inside  diameter  is 
12  inches,  and  made  of  iron  plates  J  of  an  inch  thick.  In  table 
;21,  page  119,  in  the  •olumn  of  lengths  opposite  the  given  diame- 
ter, is  3  feet  2  inches,  the  length  required  between  centre  of 
rivet  holes. 

NoTK.  —The  lengths  given  in  the  tables  for  pipe  making,  are  calculated 
from  the  centre  of  the  rivet  holes,  the  overlap  on  the  outside  of  the  pipe 
forms  no  part  of  the  measuremeut. 
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Example. — What  length  is  required  to  make  a  pipe,  the 
diameter  being  1  foot  6  inches,  of  iron  plates,  measuring  -^  of  an 
inch  thick?  In  table  20,  page  118,  in  the  column  of  lengths 
opposite  the  given  diameter,  is  4  feet  8|^-  inches,  the  length 
required  between  centre  of  rivet  holes. 

What  length  is  required  for  a  circular  fire  box  for  a  small  steam 
engine  boiler,  whose  inside  diameter  is  2  feet  2^  inches,  to  be 
made  from  iron  plates  |  of  an  inch  thick  ?  In  table  25,  page 
128,  in  the  column  of  lengths  opposite  the  given  diameter,  is 
7  feet  0|  inch,  the  length  required  between  centre  of  rivet  holes. 

Rule. — Take  half  the  sum  of  the  axis  for  the  diameter. 

Example. — Suppose  an  oval  pipe  is  required,  whose  axis  are 
1  foot  C  inches,  and  1  foot  1^  inches,  to  be  made  of  iron  plates 
^%  of  an  inch  thick ;  what  length  is  required  between  centre  of 
rivet  holes  ? 

1  foot  6  inches. 

1  „  n  „ 

2  U  „     7k  „ 

1  ,,     8|  ,,     the  diameter  required. 

In  tabic  22,  page  121,  opposite  1  foot  3f  inches,,  is  4  ft.  2^in., 
the  length  required  between  centre  of  rivet  holes. 
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lahles  of  Diameters  and  Circumferences  for  the  formation  of  Plain 
Hoops  and  Rings, 
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RING 


Rule  1. — Add  the  thickness  of  iron  to  the  given  inside  diame- 
ter of  hoop,  for  a  new  diameter,  then  refer  to  the  table  for  the 
circumference  or  lengths  required. 

Example. — What  length  of  iron  i|-  of  an  inch  thick  will  form 
a  hoop,  whose  inside  diameter  equals  5  feet  10  inches  ?  To 
5  feet  10  inches  add  i  of  an  inch,  which  will  make  5  feet  10^  inches, 
Jie  new  diameter.  In  table  26,  page  135,  opposite  5  ft.  10^  in. 
Jiameter,  is  18  feet  6^  inches,  the  circumference  or  length  required. 

Rule  2. — Add  the  breadth  of  iron  to  the  given  inside  diameter 
of  ring,  for  a  new  diameter,  then  refer  to  the  table  for  the  cir- 
cumference or  length  required. 

Example. — What  length  of  iron  3  inches  wide  will  form  a  ring, 
the  inside  diameter  being  2  feet  6  inches  ?  To  2  feet  6  inches, 
add  3  inches,  which  will  make  2  feet  9  inches,  the  new  diameter. 
In  table  2G,  page  3  33,  opposite  2  feet  9  inches  diameter,  is  8  ft, 
71  in.,  the  circumference  or  length  required. 

OVAL    HOOPS    AND    KINGS. 

Rule  3. — Take  half  the  sum  of  the  given  inside  axis  as  a  diame- 
ter, then  add  the  tbickness  or  breadth  of  the  iron  as  may  he 
required  for  a  hoop  or  ring  for  a  new  diameter,  and  in  the  table 
of  diameters  and  circumferences  the  reqvjred  length  will.  b«  foun<l. 
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Example. — Required,  tlie  circumference  of  an  oval  hoop,  whose 
inside  axis  are  1  foot  6  inches,  and  1  foot  1^  inches,  the  thick- 
of  iron  being  ^  inch. 

1  foot  ft  inches. 

1       »      H      n 


2  I  2     „    7i 


3f 


4i 


thickness  of  iron, 
diameter  required. 


In  table  26,  page  131,  opposite  1  foot  4^  inches  diameter,  is 
4  feet  3  inches,  the  circumference  or  length  required. 

Required,  the  circumference  of  an  oval  ring,  whose  inside  axis 
are  1  foot  6  inches,  and  1  foot  1^  inch,  the  breadth  of  iron  being 

2 1  inches. 

1  foot  6  inches. 

1  „  U  M 


2    „     7h 

„ 

1     . 

,     3f 

2i 

»> 

1 

,     61 

,, 

thickness  of  iron, 
diameter  required. 

In  table  26,  page  182,  opposite  1  foot  6  J  inches  diameter,  is 
4  feet  9i  inches,  the  circumference  or  length  required. 

Note.— In  the  tables  of  lengths  for  hoops  and  rings,  whether  plain 
or  angled,  no  allowance  is  made  for  welding  or  shutting. 
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THE    BOILEE-MAIERS' 


AND 


IRON    SHIP-BUILDERS'    COMPANION. 


SECTION    V. 

TEMPLATE  MAKING. 
Remarks. — Boilers,  when  made  of  a  cylindrical  form,  usnally 
consist  of  a  series  of  conic  frustums  inserted  into  each  other,  and 
riveted  together ;  the  height  of  each  frustum  being  the  breadth 
of  plate  of  iron,  and  the  inside  diameter  at  large  end  equal  to 
the  given  diameter  of  the  boiler,  that  of  the  small  end  twice 
the  thickness  of  plate  less  than  the  large  end.  This  will  be 
clearly  understood  on  inspection  of  figure  1. 

Fig.  1. 


In  preparing  to  make  such  a  boiler,  the  Plater  generally  pro- 
cures a  template  or  pattern  plate,  the  length  of  which  is  some 
known  proportion  of  tho  circumference  of  the  boiler,  and  breadth 
suitable  to  the  plates  of  iron  of  which  the  boiler  is  to  be  made  : 


141 

this  template  is  usually  a  thin  sheet  of  iron  or  frame  of  wood, 
made  to  the  proper  length  and  shape  and  pierced  with  holes  for 
the  rivets,  so  that  it  forms  a  complete  pattern  by  which  the  whole 
of  the  plates  can  be  at  once  drawn  and  punched.  The  method  of 
making  the  template  will  be  easily  understood  by  the  following — 

Example.— Let  it  be  required  to  build  a  tubular  boiler  of  36  in., 
inside  diameter,  to  be  formed  of  2  plates  in  the  circle,  the  breadth 
of  the  plates  26  inches,  and  the  thickness  of  plates  y^g  of  an  inch, 
the  distance  between  centres  of  rivet  holes  about  2  inches. 

Fig.    2. 
By  the  above  example,  it  is  clear  the  frus-  E 

tum  of  one  of  the  cones  composing  the  boiler  / ;.; 

will  be  according  to  figure  2,  as  AB  G  H.  '  / 1  \ 

The  first  step  will  be  to  find  the  point  or  '  /  i  \ 

vertex  of  the  cone  E,  of  which  the  frustum  ^1    '    \ 

is  a  part ;  this  will  be  found  by  the  following  ^/     j     \ 

proportion,  which  is  derived  from  the  sixth  ^j      i      \ 

book  of  Euclid,  viz.  :— BC  :  BD  ::  BA  :  BE,  ^      j      \ 

or  in  words  the  thickness  of  the  boiler  plate  7 1       i        \ 

is  to  the  radius  of  the  boiler,  as  the  breadth  / '     -.^i^,^,.,  > 

of  the  plate  is  to  the  slant  edge  of  the  cone,  /  A         '         \ 


which  will  be  the  radius  with  which  the  curve       !  Ii'^      [ 
of  the  outside  of  the  template  must  be  drawn.      /  /  '  ^      I  [> 
The  calculation  is  given  at  length.  ^C  ---36. IN- 

1497-Q. 


As  T%  in- 

:  18  in.  ::  26  in.  :  slant  edge  of  cone 
18 

468 
16 

6  )    7488 

1497-6  inches. 
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To  8G  inches,  the  inside  diameter  of  boiler,  add  /'^  of  an  incb, 
the  thickness  of  plate,  equal  to  80,'*^  inches,  the  circumference  of 
which  is  114-0793  inches,  and  as  it  is  proposed  to  have  2  plates 
in  the  circle,  the  length  of  each  plate  will  be  57*0396  inches,  on 
the  outer  curve  line.  And  as  the  diameter  of  small  end  of  the 
frustum  is  twice  the  thickness  of  the  plate  less  than  the  larger, 
or  351  inches,  to  which  add  thickness  of  plate,  equal  to  85^  ^  inches, 
the  circumference  of  which  is  112'1158  inches  ;  the  length  of 
plate  on  the  inner  curve  line  will  be  u_LdjjLn=66-0579  inches, 
the  template  therefore,  wiU  be  as  figure  8. 


Fio.  8. 


o  I  o 

9  o 


oooioooo'ioouooooooooooaoooo  - 


A B=57-039G  inches,  C  D=56-0579  inches,  A  C==26  inches. 


It  will  be  perceived  that  as  the  radius  with  which  the  outside 
of  template  is  to  be  dra\vn,  is  1497-6  inches,  it  would  be  incon- 
venient to  draw  a  circle  with  a  radius  of  that  length  by  the  com- 
mon mode ;  therefore  some  other  method  has  to  be  adopted  for 
finding  the  curve  ;  the  one  usually  taken  is  to  calculate  the  versed 
line  corresponding  to  the  curve  of  the  template,  and  then  trace 
the  curve  by  means  of  a  thin  lath  bent  round  the  three  points, 
viz. : — the  two  extremities  of  the  straight  line  and  the  versed  line. 


UQ 


The  mode  of  calculating  the  versed  line 
will  be  easily  understood  by  the  follow- 
ing process,  which  is  given  at  length ;  but 
let  it  be  observed  in  calculating  the  versed 
line,  it  is  only  necessary  to  take  the  cir- 
cumference of  the  given  diameter,  hence 
the  circumference  of  36  inches  is  equal  to 
113-0976  inches,  this  divided  by  2  gives 
66*5488   inches,  for  one  of   the  plates. 


In  the  right  angled  triangle  E  B  G,  is  given  E  B^-1497'6  in., 
B  G=56. 5488^28-2744  inches.  Then  E  B^— B  G^  is=E  G«  ; 
hence  E  G*  can  be  found,  and  consequently  the  versed  line* 


28-2744  inches. 

1497-6  inches. 

28-2744 

149T-6 

1130976 

89856 

1130976 

104832 

1979208 

134784 

565488 

59904 

2261952 

14976 

565488 

22428C5-76=EB» 

?99-44169536=BGa 
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2242805-76=BB« 
799-44— BG3 


2242006-33  |  U97-83=B  0, 
1 


t4 


124 
96 


989)  2820 
2601 


2987)  21906 
20909 


29943)  99732 
89829 


299463)  990300 
898389 


91911  rem. 


And  149760 
1497-33 


•27=GrH,  the  versed  line,  equal  to  ^J. 
Fig.  5. 


If  we  now  take  the  thin  plate  of  which  the  template  is  to  be 
made,  and  draw  upon  it  a  straight  line,  as  AD^ to  57  inches,  which 
bisect  by  the  line  E  H,  and  set  oflf  G  H=^ths  of  an  inch,  the 
versed  line  ;  then  by  bending  a  thin  rod  or  lath  round  the  three 

l2 
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points,  A  H  D,  the  curve  of  the  out  side  of  template  may  be 
drawn  ;  the  inside  line  may  be  drawn  in  a  similar  manner  by  mark- 
ing off  E  B,  EC,  each  equal  28  inches,  half  the  length  of  the 
inside,  and  and  A  B,  D  0,  and  H  I,  equal  to  26  inch§^,  the 
breadth  of  the  plate. 

Table  27,  page  149,  will  be  found  of  the  utmost  utility  to  the 
template  maker,  and  will  save  him  an  immense  amount  of  time 
and  trouble  in  making  calculations  for  frustums  of  cones  for 
cylindrical  boilers. 

Example. — Required  the  calculations  for  the  template  for  a 
boiler,  whose  inside  diameter  is  to  be  4  feet,  to  be  made  of  8 
plates  in  the  circle  ;  the  breadth  of  the  plate  2  feet  4  inches,  and 
thickness  of  plate  |  of  an  inch ;  the  distance  between  centres  of 
rivet  holes  to  be  about  2  inches. 

In  page  158  will  be  found  the  required  calculations  for  the  above 
example.  And  here  I  would  impress  on  the  workman  who  wishes 
to  be  correct  in  his  operations,  to  pay  strict  attention  to  the 
lengths  given  in  the  table,  assuring  him  that  if  the  template  be 
properly  made,  there  is  no  doubt  but  when  the  plates  are  bent  and 
applied  to  each  other  the  holes  for  the  rivets  will  be  exactly  oppo- 
site, and  the  inside  diameter  (A  the  flue,  tube,  oi  boiler  will  be 
as  required. 


TABLE    XXVIL 

TEMPLATE    MAKING. 


Inside  diamet«r 
of  Tube,  Klne, 
or  fiotler.       | 

1                                 1 

II 

§■3 

III 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

Versed  line. 

Parts  of 

Partfl  of  j 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.       IN. 

FT.      IN. 

an  Inch. 

2     0 

A 

2 

2     0 

8     2^ 

8     Ik 

A 

2     0 

T^e 

2 

2     2 

8     2h 

8     1* 

A 

2     0 

T'^ff 

2 

2     4 

8     2k 

8     Ik 

A 

2     0 

T*d 

2 

2     6 

8     2^ 

8     Ik 

.\ 

2    0 

T*<r 

2 

2     8 

8     2i 

8    H 

A 

2     0 

A 

2 

2  10 

8     2k 

8     Ik 

/l 

2     0 

T*6 

2 

8     0 

8     2^ 

8     Ik 

* 

2     0 

T*ff 

2 

8     2 

8     21 

8     IJ 

J 

2     0 

T*« 

2 

8     4 

8     2^ 

8     Ik 

* 

2     0 

A 

2 

8     6 

8     21 

8     1„^ 

* 

2     2 

tV 

2 

2     0 

8     5i 

8     4i 

u 

2     2 

1^6 

2 

2     2 

8     6i 

8     ^ 

A 

2     2 

tV 

2 

2     4 

8     5i 

8     4i 

ii 

2     2 

T^ff 

2 

2     6 

8     5i 

8     4i 

A 

2     2 

A 

2 

2     8 

8     5i 

8     4i 

A 

2     2 

1*6 

2 

2  10 

8     5i 

8     4i 

A 

2     2 

T-^fl 

2 

8     0 

8     5i 

8     4i 

^\ 

2     2 

T*F 

2 

8     2 

8     5i 

8     4J 

i 

2     2 

T^^ 

2 

8     4 

8     5i 

8     4i 

* 

2     2 

T*.. 

2 

8     6 

8     5i 

8     4i 

^ 

2     4 

1^6 

2 

2     0 

8     8i 

8     71 

sV 

2     4 

1^6 

2 

2     2 

8     8| 

8     71 

u 

2     4 

1^6 

2 

2     4 

8     8i 

8     71 

A 

2     4 

^6 

2 

2     6 

8     8| 

8     71 

H 

2     4 

T»9 

2 

2     8 

8     8J 

8     71 

A 

2     4 

A 

2 

2  10 

8     8| 

8  n 

A 

2     4 

i^(r 

2 

8     0 

8     8J 

8     71 

A 

2     4 

A 

2 

8     2 

8     8| 

8     71 

fl\ 

2     4 

Tff 

2 

8     4 

8     8J 

8     71 

t^ 

2     4 

1 

A 

2 

8     6 

8     8J 

8     7i 

i 
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TEMPLATE    MAKING. 


U      m, 

7 ■ 

- 

®  n 

r 

1       «    ^ 



1^ 

IF 

3iS 

Length  of 
straight  line 
etween  centre 
of  rivet  holes 
of  Large  end 
of  Plate. 

Length  of 
straight  line 
etween  centrei 
of  rivet  holes 
)f  Small  end  o 
Plate. 

1 

5^ 

(-4   ° 

PQ^  ° 

pO 

.a      ■- 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

2      6 

t\ 

2 

2       0 

3  IH 

3  lOi 

H 

2     6 

T^6 

2 

2     2 

3  Hi 

3  lOi 

sV 

2     6 

■I^^ 

2 

2     4 

3  IH 

3  lOi 

aV 

2     6 

t\ 

2 

2     6 

3  Hi 

3  lOi 

T^6 

2     6 

T^ff 

2 

2     8 

3  Hi 

3  lOi 

1^6 

2     6 

tV 

2 

2  10 

3  Hi 

3  lOi 

H 

2     6 

T«8 

2 

8     0 

3  Hi 

3  lOi 

3\ 

2     6 

T^ff 

2 

3     2 

3  Hi 

3  lOi 

3\ 

2     6 

t\ 

2 

3     4 

3  Hi 

3  lOi 

6\ 

2     6 

tV 

2 

3     6 

3  Hi 

3  lOi 

6% 

2     8 

fV 

2 

2     0 

4     2| 

4     11 

i 

2     8 

T'^e 

2 

2     2 

4     2| 

4     11 

M 

2     8 

tV  . 

2 

2     4 

4     2| 

4     If 

3V 

2     8 

tV 

2 

2     6 

4     2| 

4     1| 

H 

2     8 

tV 

2 

2     8 

4     2| 

4     1| 

T% 

2     8 

T% 

2 

2  10 

4     2| 

4  n 

t\ 

2     8 

T^8 

2 

3     0 

4     2| 

4     li 

H 

2     8 

^^ 

2 

3     2 

4     2| 

4  n 

A 

2     8 

l'. 

2 

3     4 

4     2| 

4     1| 

3\ 

2     8 

T%- 

2 

3     6 

4     2| 

4  n 

/^ 

2  10 

T% 

2 

2     0 

4     5i 

4     4f 

il 

2  10 

T% 

2 

2     2 

4     5| 

4     4| 

i 

2  10 

t'6 

2 

2     4 

4     5| 

4     41 

if 

2  10 

tV 

2 

2     6 

4     5| 

4     4| 

sV 

2  10 

tV 

2 

2     8 

4     5| 

4     4f 

H 

2  10 

T% 

2 

2  10 

4     51 

4     ^ 

T% 

2  10 

T^B 

2 

3     0 

4     5| 

4     4| 

t's 

2  10 

t's 

2 

3     2 

4     6| 

4     4| 

H 

2  10 

^6 

2 

3     4 

4     5| 

4     M 

5\ 

2  10 

^6 

2 

3     6 

4     51 

4     4| 

.\ 
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II 

Ill 
5^1 

III 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Phite. 

1 

Parts  of 

Parts  of 

FT.      IN. 

an  luch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

8       0 

1^6 

2 

2       0 

4     9 

4       8 

/t 

3     0 

tV 

2 

2     2 

4     9 

4       8 

i 

1      8     0 

A 

2 

2     4 

4     9 

4     8 

i 

!      8     0 

A 

2 

2     6 

4     9 

4     8 

sV 

8     0 

A 

2 

2     8 

4     9 

4     8 

i't 

8     0 

tV 

2 

2  10 

4     9 

4     8 

H 

i      3     0 

/a 

2 

8     0 

4     9 

4     8 

A 

8     0 

T^6 

2 

3     2 

4     9 

4     8 

A 

8     0 

1^6 

2 

3     4 

4     9 

4     8 

a 

3     0 

T*6 

2 

3     6 

4     9 

4     8 

ii 

1      3     2 

T-^a 

2 

2     0 

5     0^ 

4  lU 

if 

i      3     2 

t''6 

2 

2     2 

5     0^ 

4  lU 

/t 

1      8     2 

t^6 

2 

2     4 

5     0«^ 

4  lU 

H 

8     2 

T*. 

2 

2     6 

5     0^ 

4  111 

i 

8     2 

T*« 

2 

2     8 

5     0«i 

4  lU 

iV 

3     2 

tV 

2 

2  10 

5     Ok 

4  in 

3^ 

8     2 

T*6 

2 

3     0 

5     0^ 

4  lU 

if 

1      8     2 

Y*6 

2 

3     2 

5     0«i 

4  11^ 

A 

8     2 

tV 

2 

3     4 

5     0,^ 

4  111 

A 

8     2 

T*« 

2 

3     6 

5     0„^ 

4  llj^ 

ii 

3     4 

f*. 

2 

2     0 

5     8i 

5     2i 

H 

3     4 

T*^ 

2 

2     2 

5     3i 

5     2i 

H 

8     4 

T»ff 

2 

2     4 

5     3i 

5     2i 

3«I 

8     4 

A 

2 

2     6 

5      3:^ 

5     2i 

i 

8     4 

A 

2 

2     8 

5     3i 

5     2J 

if 

8     4 

A 

2 

2  10 

5     3i 

5     2J 

5\ 

8     4 

A 

2 

8     0 

5     3J 

6     2i 

if 

3     4 

A 

2 

8     2 

6     3i 

5     2i 

H 

8     4 

A 

2 

3     4 

5     3i 

5     2i 

A 

8     4 

A 

2 

3     6 

5     8i 

6     2i 

A 
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_    a) 

||^ 

_S«TS 

m   0)   no   O 

ii 

go 

•S3 

III 

Length  of 

straight  lint 

between  centr 

of  rivet  hole 

of  Large  en 

of  Plate. 

Length  of 

straight  lin 

between  centr 

of  rivet  hole 

of  Small  end 

Plate. 

1 
1 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

3       6 

A 

2 

2     0 

5     6| 

6     51 

u 

3     6 

t\ 

2 

2     2 

5     6| 

5     5| 

tV 

3     6 

tV 

2 

2     4 

5     61 

5     51 

3^ 

3     6 

t\ 

2 

2     6 

5     6| 

5     5| 

-H 

3     6 

A 

2 

2     8 

5     6| 

5     5| 

i 

3     6 

A 

2 

2  10 

5     6| 

5     5f 

M 

3     6 

1^6 

2 

3     0 

5     6| 

5     5| 

3V 

3     6 

T^^ 

2 

3     2 

5     6| 

5     5f 

if 

3     6 

T% 

2 

3     4 

5     6| 

5     5| 

if 

3     6 

T% 

2 

3     6 

5     6| 

5     5f 

T^6 

2     0 

f 

2 

2     0 

3     2i 

3  n 

H 

2     0 

1 

2 

2     2 

3     2i 

3  n 

aV 

2     0 

f 

2 

2     4 

3     2i 

3     U 

■    if 

2     0 

f 

2 

2     6 

3     2ir 

3     1| 

T% 

2     0 

f 

2 

2     8 

3     2i 

3     1* 

H 

2     0 

1 

2 

2  10 

3     2i 

3  n 

3^ 

2     0 

1 

2 

3     0 

3     2^^ 

3     U 

3\ 

2     0 

f 

2 

3     2 

3     2i 

3     U 

^T 

2     0 

1 

2 

3     4 

3     2i 

3     1| 

^T 

2     0 

f 

2 

3     6 

3     2i 

3    H 

1 

2     2 

f 

2 

2     0 

3     5| 

3     4i 

i 

2     2 

f 

2 

2     2 

3     5| 

3     4i 

if 

2     2 

f 

2 

2     4 

3     5| 

3     4i 

3V 

2     2 

f 

2 

2     6 

3     51 

3     41 

if 

2     2 

f 

2 

2     8 

3     5| 

3     4i 

tV 

2     2 

f 

2 

2  10 

3     5| 

3     4i 

ii 

2     2 

1 

2 

3     0 

3     5f 

3     4i 

ii 

2     2 

f 

2 

3     2 

3     5| 

3     4i 

/^ 

2     2 

1 

2 

3     4 

3     5| 

3     4i 

-6\ 

2     2 

f 

2 

3     6 

8     5| 

8     4i 

^\ 

153 
TEMPLATE    MAKING. 


ij 

jii 

III 

12^ 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

1 

Parts  of 

Parts  of 

FT.      IN. 

au  Inch. 

No. 

FT,      IN. 

FT.      IN. 

FT.      IN. 

au  Inch. 

2       4 

f 

2 

2       0 

3       8.^ 

8    71 

a 

2    4 

f 

2 

2     2 

3     8^ 

8     Ti 

k 

2    4 

1 

2 

2     4 

3     8k 

8    71 

H 

2    4 

t 

2 

2     6 

8     8i 

3    71 

?v 

2    4 

f 

2 

2     8 

3     8^ 

3    7^ 

H 

2     4 

t 

2 

2  10 

3     8^ 

3    71 

^B 

2     4 

1 

2 

3     0 

3     8^ 

8  n 

^« 

2     4 

1 

2 

3     2 

3     8i 

3     7i 

H 

2     4 

i 

2 

3     4 

3     8k 

8    7t 

/^ 

2     4 

1 

2 

3     6 

8     8^ 

3     71 

5*7 

2     6 

t 

2 

2     0 

3  111 

3  10^ 

5^ 

2     6 

f 

2 

2     2 

3  111 

3  10.V 

H 

2     6 

t 

2 

2     4 

3  111 

3  10.^ 

A 

2     6 

f 

2 

2     6 

3  111 

8  10^ 

U 

2     6 

1 

2 

2     8 

3  111 

3  10^ 

sV 

2     6 

1 

2 

2  10 

3  111 

3  10^ 

if 

2     6 

1 

2 

3     0 

3  111 

3  10^ 

t\ 

2     6 

f 

2 

3     2 

3  111 

3  lOi 

^ 

2     6 

1 

2 

3     4 

3  111 

3  10^ 

3^ 

2     6 

1 

2 

3     6 

3  111 

3  lOi 

/it 

2     8 

1 

2 

2     0 

4     2i 

4     1| 

?'7 

2     8 

i 

2 

2     2 

4     2| 

4     1| 

H 

2     8 

f 

2 

2     4 

4     2J 

4     1| 

k 

2     8 

i 

2 

2     6 

4     21 

4     1| 

i 

2     8 

* 

2 

2     8 

4     2i 

4     11 

ii 

2     8 

1 

2 

2  10 

4     2| 

4     If 

iV 

2     8 

t 

2 

8     0 

4     21 

4     1| 

a 

2     8 

t 

2 

3     2 

4     2i 

4     11 

T'ff 

2     8 

1 

2 

3     4 

4     2{ 

4     1| 

V*ff 

2     8 

f 

2 

3     6 

4     2J 

4     1| 

1    ^' 
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M    •. 

— ^1^ 

« 

1 

^•3 

11 

^1 

ill 

S5g 

Length  of 

straight  line 

between  centre: 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centre: 

of  rivet  holes 

of  Small  end  o 

Plate. 

1 

1 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

2    10 

f 

2 

2       0 

4     6i 

4       4f 

t\ 

2  10 

f 

2 

2     2 

4     5| 

4       4f 

tV 

2  10 

1 

2 

2     4 

4     51 

4     4i 

^\ 

2  10 

f 

2 

2     6 

4     6i 

4    41 

i 

2  10 

f 

2 

2     8 

4     5| 

4     4i 

i 

2  10 

f 

2 

2  10 

4     5i 

4     4i 

il 

2  10 

1 

2 

3     0 

4     5i 

4     41 

sV 

2  10 

1 

2 

3     2 

4     51 

4     4f 

if 

2  10 

1 

2 

8     4 

4     5| 

4     41 

A 

2  10 

1 

2 

3     6 

4     5^ 

4     41 

A 

3     0 

f 

2 

2     0 

4     9 

4     7i 

ii 

3     0 

f 

2 

2     2 

4     9 

4     71 

T^ff 

3     0 

f 

2 

2     4 

4     9 

4     71 

if 

3     0 

f 

2 

2     6 

4     9 

4     7i 

/l^ 

3     0 

f 

2 

2     8 

4     9 

4     7i 

-H 

3     0 

1 

2 

2  10 

4     9 

4     71 

i 

3     0 

1 

2 

3     0 

4     9 

4     71 

ii 

8     0 

f 

2 

3     2 

4     9 

4     71 

irV 

3     0 

1 

2 

3     4 

4     9 

4     7i- 

if 

3     0 

t 

2 

8     6 

4     9 

4     7i 

tV 

3     2 

f 

2 

2     0 

5     01 

4  11 

ii 

3     2 

f 

2 

2     2 

5     01 

4  11 

ii 

3     2 

f 

2 

2     4 

5     0^ 

4  11 

tV 

3     2 

1 

2 

2     6 

5     0^ 

4  11 

tV 

3     2 

f 

2 

2     8 

5     Oi 

4  11 

H 

3     2 

f 

2 

2  10 

5     Ok 

4  11 

i 

3     2 

1 

2 

3     0 

5     01 

4  11 

if 

3     2 

f 

2 

3     2 

5     01 

4  11 

5\ 

3     2 

1 

2 

3     4 

5     01 

4  11 

V't 

3     2 

f 

2 

3     6 

5     01 

4  11 

if 
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lit 

►9® 

Number  of     | 
Plates  in  the 
Circle.          1 

1 

Breadth  of  Plate  1 

between  c*»ntre8 

of  rivet  holes. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate.        ; 

Length  of       i 

straight  line    ' 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

Versed  line. 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

8    4 

1 

2 

2       0 

5     8i 

5       2\ 

1 

8     4 

1 

2 

2       2 

5     3| 

5     2\ 

ih 

8    4 

1 

2 

2     4 

5     Si 

6     2k 

Vi 

8     4 

1 

2 

2     6 

6     3i 

5     2i 

rV 

8     4 

1 

2 

2     8 

5     3i 

5     2i 

.\ 

8     4 

1 

2 

2  10 

5     3J 

5     2i 

H 

3     4 

1 

2 

8     0 

5     8g 

6     2i 

i 

8     4 

1 

2 

8     2 

6     3i 

5     2i 

H 

8     4 

i 

2 

3     4 

5     3i 

5     2i 

5V 

8     4 

1 

2 

3     6 

5     3| 

5     2i 

ifV 

8     6 

f 

2 

2     0 

5     6^ 

5     5| 

H 

8     6 

f 

2 

2     2 

5     6i 

5     5| 

i 

8     6 

f 

2 

2     4 

5     6h 

5     5i 

H 

8     6 

t 

2 

2     6 

5     6^ 

5     5| 

H 

8     6 

t 

2 

2     8 

5     6^ 

5     5| 

T^d 

8     6 

1 

2 

2  10 

6     6i 

5     6| 

/t 

8     6 

i 

2 

8     0 

5     6i  1     5     51 

H 

8     6 

f 

2 

8     2 

5     6i  i     6     6i 

i 

8     6 

1 

2 

3     4 

5     6^ 

5     5i 

*l 

8     6 

1 

2 

8     6 

5     6^ 

5     5i 

sV 

8     8 

1 

2 

2     0 

5     9§ 

5     8i 

tV 

8     8 

f 

2 

2     2 

5     9| 

6     8^ 

if 

8     8 

t 

2 

2     4 

5     9| 

5     &k 

A 

3     8 

i 

2 

2     6 

6     9t 

6     8i 

H 

8     8 

1 

2 

2     8 

5     9a 

6     8^ 

A 

8     8 

t 

2 

2  10 

5     9a 

5     8^ 

T^^r 

8     8 

1 

2 

8     0 

5     9| 

5     8^ 

?\ 

8     8 

i 

2 

8     2 

5     9a 

5     Sk 

/t 

8    8 

1 

2 

3     4 

5     9a 

5     8i 

i 

8     8 

f 

2 

3     6 

6  9a 

5     8i 

i 
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i 

Inside  diameter 

of  Tube,  Flue, 

or  Boiler. 

P 

So 

Is  • 

III 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

Parts  of 

Parts  of 

FT.     m. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

8  10 

f 

2 

2     0 

6       0| 

5  111 

tV 

8  10 

f 

2 

2     2 

6     OJ 

5  111 

H 

8  10 

1 

2 

2     4 

6     0| 

5  111 

f 

8  10 

1 

2 

2     6 

6     0| 

5  Hi 

H 

3  10 

f 

2 

2     8 

6     0| 

5  111 

ii 

8  10 

1 

2 

2  10 

6     OJ 

5  111 

tV 

8  10 

f 

2 

3     0 

6     0| 

5  111 

3\ 

3  10 

1 

2 

8     2 

6     0| 

5  111 

5\ 

8  10 

1 

2 

8     4 

6     0| 

5  111 

i 

8  10 

f 

2 

3     6 

6     Of 

5  111 

i 

4     0 

f 

2 

2     0 

6     8J 

6     2| 

H 

4     0 

f 

2 

2     2 

6     3^- 

6     2| 

tV 

4     0 

f 

2 

2     4 

6     3^- 

6     2| 

H 

4     0 

f 

2 

2     6 

6     Si 

6     2| 

f 

4     0 

f 

2 

2     8 

6     3^- 

6     2f 

ii 

4     0 

1 

2 

2  10 

6     8| 

6     2| 

H 

4     0 

1 

2 

3     0 

6     3| 

6     2| 

T^^ 

4     0 

f 

2 

8     2 

6     8i 

6     2| 

,■> 

4     0 

1 

2 

8     4 

6     8i 

6     2| 

/t 

4     0 

1 

2 

8     6 

6     8| 

6     2| 

3\ 

3     0 

1 

8 

2     0 

8     2^^ 

8     li 

3\ 

8     0 

f 

8 

2     2 

8    2^v 

8     U 

A 

8     0 

f 

8 

2     4 

8     2^v 

8     li 

A 

3     0 

i 

3 

2     6 

8     2^v 

3     li 

3\ 

3     0 

f 

3 

2     8 

8     2^v 

8     U 

^\ 

3     0 

f 

3 

2  10 

3     2^1, 

8    H 

^V 

3     0 

f 

8 

8     0 

8     2^v 

8     U 

/t 

8     0 

f 

8 

3     2 

8     2,1, 

3     li 

A 

3    0 

1 

3 

8     4 

B     2,V 

8    H 

l^T 

8    0 

f 

3 

3     6 

3     2,1, 

8     U 

^\ 
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u 

ill 

iS 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

1 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

3     2 

1 

8 

2     0 

3     4i 

8     3| 

A 

8     2 

f 

8 

2     2 

3     4^ 

3     8i 

A 

8     2 

1 

8 

2     4 

3     4J 

8     3J 

A 

8     2 

1 

8 

2     6 

3     4^ 

3     8| 

l\ 

3     2 

t 

8 

2     8 

3     4J 

3     8| 

sV 

8     2 

f 

8 

2  10 

3     4i 

8     8| 

ir\ 

8     2 

1 

8 

8     0 

3     4* 

3     31 

i«\ 

8     2 

f 

8 

8     2 

3     4^ 

3     8i 

^'^ 

8     2 

1 

8 

8     4 

3     4i 

3     8| 

iV 

8     2 

f 

8 

3     6 

3     41 

3     3| 

Ik^T 

8     4 

1 

8 

2     0 

3     6i 

3     5| 

a 

8     4 

1 

8 

2     2 

3     6^ 

3     6| 

ir\ 

8     4 

f 

3 

2     4 

3     6i 

3     5| 

8^:f 

8     4 

f 

8 

2     6 

8     6i 

3     5| 

■6\ 

8     4 

f 

8 

2     8 

3     6i 

3     51 

?\ 

8     4 

1 

8 

2  10 

8     6k 

3     5| 

1^ 

8     4 

1 

8 

8     0 

3     6i 

3     5| 

3\ 

8     4 

1 

8 

8     2 

8     6i 

3     5| 

6\ 

3     4 

1 

8 

8     4 

3     6i 

3     5| 

A 

8     4 

1 

8 

3     6 

8     6i 

3     5| 

isV 

8     6 

1 

8 

2     0 

3     8i 

3      l^e 

t'f 

8     6 

f 

8 

2     2 

3     8| 

3    7A 

ii 

8     6 

f 

8 

2     4 

3     81 

3     7A 

A 

8     6 

i 

8 

2     6 

3     81 

3     7^« 

6\ 

8     6 

1 

8 

2     8 

3     81 

3     7A 

^T 

8     6 

i 

8 

2  10 

3     Si 

3     7A 

A 

8     6 

t 

3 

8     0 

3     81 

3     7A 

A 

8     6 

f 

3 

3     2 

3     8i 

3     7A 

ijV 

8     6 

1 

8 

8     4 

3     8| 

3    7A 

VV 

8     6 

t 

3 

8     6 

3     81 

8    7V'. 

l.\ 
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M    •• 

i 

» 

1                    »          -M 

pi 

Hi 

'4° 

ill 

112 

Length  of 

straight  line 

between  centre 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centre 

of  rivet  holes 

of  Small  end  o 

Plate. 

1 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

3       8 

f 

3 

2     0 

3  101 

3     91 

tV 

3     8 

f 

3 

2     2 

3  10| 

3     9i 

ii 

3     8 

1 

3 

2     4 

3  10| 

3     9| 

^ir 

3     8 

f 

3 

2     6 

3  101 

3     9| 

^:f 

3     8 

f 

3 

2     8 

3  10| 

3     9i 

^T 

3     8 

f 

8 

2  10 

3  lOf 

3     9i 

3\ 

3     8 

f 

3 

3     0 

3  10| 

3     9| 

3% 

3     8 

1 

3 

3     2 

3  10| 

3     9a 

7\ 

3     8 

1 

3 

3     4 

3  101 

3     9| 

^T 

3     8 

1 

3 

3     6 

3  101 

3    9| 

-6\ 

3  10 

f 

3 

2     0 

4     Oi 

3  111 

if 

3  10 

f 

3 

2     2 

4     Oi 

8  111 

tV 

3  10 

1 

3 

2     4 

4     0^ 

3  111 

ii 

3  10 

f 

3 

2     6 

4     Ok 

3  111 

/t 

3  10 

1 

8 

2     8 

4     0^ 

3  111 

^^ 

3  10 

1 

3 

2  10 

4     01 

3  111 

/? 

3  10 

1 

3 

3     0 

4     0,^ 

3  111 

^\ 

3  10 

1 

3 

3     2 

4     Oi 

3  111 

A 

3  10 

f 

3 

8     4 

4     0^ 

3  111 

s\ 

3  10 

f 

3 

3     6 

4     0^ 

3  111 

s\ 

4     0 

f 

3 

2     0 

4     2| 

4     1^ 

u 

4     0 

1 

3 

2     2 

4     21 

4  n 

T^ff 

4     0 

f 

3 

2     4 

4     2| 

4  n 

ii 

4     0 

f 

3 

2     6 

4     2| 

4  n 

3\ 

4     0 

f 

3 

2     8 

4     2| 

4  n 

/it 

4     0 

f 

3 

2  10 

4     2| 

4  n 

A 

4     0 

f 

3 

3     0 

4     2| 

4   u 

A 

4     0 

f 

3 

3     2 

4     2| 

4     li 

A 

4     0 

f 

3 

3     4 

4     2| 

4     1| 

ir\ 

4     0 

f 

8 

3     6 

4     2| 

4     li 

A 
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Inside  diameter 

of  Tube,  Flue, 

or  Boiler. 

1^ 

111 

Length  of 

straight  Une 

between  centres 

of  rivet  holes 

of  Large  end 

of  PUie. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

PT.      IN. 

PT.      IN. 

an  Inch. 

4       2 

1 

8 

2     0 

4     41 

4     8H 

irV 

4       2 

1 

8 

2     2 

4     4i 

4  sn 

11 

4     2 

1 

8 

2     4 

4     4J 

4  8n 

^^ 

4     2 

t 

8 

2     6 

4     4J 

4     8H 

ii 

4     2 

f 

8 

2     8 

4     4i 

4     8H 

A 

4     2 

f 

8 

2  10 

4     4| 

4     8H 

A 

I      4     2 

1 

3 

8     0 

4     4| 

4    8f5 

/t 

4     2 

t 

8 

8     2 

4     4i 

4     8H 

6\ 

4     2 

1 

8 

8     4 

4     4i 

4     8H 

^\ 

4     2 

1 

8 

8     6 

4     4| 

4     8- 

A 

4     4 

f 

8 

2     0 

4     61-3 

4     6 

iV 

4     4 

f 

8 

2     2 

4     611 

4     6 

11 

4     4 

f 

8 

2     4 

4     6U 

4     6 

tV 

4     4 

f 

8 

2     6 

4     611 

4     6 

ii 

4     4 

f 

8 

2     8 

4     6}| 

4     6 

A 

4     4 

1 

8 

2  10 

4     6|3 

4     6 

A 

4     4 

t 

8 

8     0 

4     6M 

4     6 

b\ 

4     4 

f 

8 

8     2 

4     6fi 

4     6 

^\ 

4     4 

1 

8 

8     4 

4     6ii 

4    6 

/t 

4     4 

t 

8 

8     6 

4     6|| 

4     6 

A 

4     6 

1 

8 

2     0 

4     8^ 

4     8J 

I'l 

4     6 

1 

8 

2     2 

4     81 

4     8J 

if 

4     6 

f 

8 

2     4 

4     81 

4     8} 

IV 

4     6 

1 

8 

2     6 

4     8| 

4     8S 

fi 

4     6 

1 

8 

2     8 

4     8J 

4     8J 

ii 

4     6 

1 

8 

2  10 

4     8J 

4     8S 

A 

4     6 

1 

8 

8     0 

4     8i 

4     8J 

sV 

4     6 

1 

8 

8     2 

4     81 

4     8J 

/t 

4     6 

1 

8 

8     4 

4     8i 

4     8J 

^\ 

4     6 

1 

8 

8     6 

4     8i 

4     8i 

A 

ICO 
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1 

m        *- 

5*3 

Thickness 
Of  Plate 

in 

Ill 

Length  of 

straight  line 

between  centre 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centre: 

of  rivet  holes 

of  Small  end  o 

Plate. 

.9 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

4     8 

f 

3 

2     0 

4    11 

4  103^ 

il 

4     8 

f 

3 

2     2 

4  11 

4  lOj 

sV 

4     8 

1 

3 

2     4 

4  11 

4  101 

II 

4     8 

1 

3 

2     6 

4  11 

4  lOi 

A 

4     8 

f 

3 

2     8 

4  11 

4  101 

tV 

4     8 

f 

3 

2  10 

4  11 

i  10^1 

H 

4     8 

f 

3 

3     0 

4  11 

4  10| 

»V 

4     8 

1 

3 

3     2 

4  11 

4  IO3I 

/it 

4     8 

i 

3 

3     4 

4  11 

4  10| 

6\ 

4     8 

1 

3 

3     6 

4  11 

4  lOi 

/t 

4  10 

f 

3 

2     0 

5  n 

5     0/,- 

i 

4  10 

f 

3 

2     2 

5     Is^ 

5     0^^, 

^v 

4  10 

f 

3 

2     4 

5  n 

6     0/^ 

3V 

4  10 

f 

3 

2     6 

5     1* 

5     0^^, 

if 

4  10 

f 

3 

2     8 

5     U 

5     0^, 

tV 

4  10 

1 

3 

2  10 

5     H 

5     O^V 

ii 

4  10 

1 

3 

3     0 

5     U 

5     OA- 

ii 

4  10 

f 

3 

3    2 

5     li 

5     0/,- 

3V 

4  10 

1 

3 

3     4 

5    H 

5     Oj% 

6\ 

4  10 

1 

8 

3     6 

5     U 

5     OA 

^\ 

5     0 

1 

3 

2     0 

5     3A 

5     2| 

i 

5     0 

f 

3 

2     2 

5     3/, 

5     2f 

if 

6     0 

f 

3 

2     4 

5     3/^ 

5     2| 

iV 

6     0 

1 

3 

2     6 

5     3A 

5-   2| 

if 

5     0 

f 

3 

2     8 

5     3A 

5     2| 

A 

5     0 

f 

3 

2  10 

5     3^3^ 

5     21 

ii 

5     0 

1 

3 

3     0 

5     3A 

5     21 

-H 

5     0 

f 

3 

3    2 

5     ^r% 

5     2f 

/? 

6     0 

1 

8 

3     4 

5     3^^ 

5     2| 

3V 

6     0 

t 

8 

3     6 

5     3A 

5     2| 

6\ 
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%4        > 

u 

oil 

go 

11' 

Breadth  of  Plate 
between  centres 
of  rivet  holes.     1 

Lengtii  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

1 

Parts  of 

Parts  of 

FT.    m. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

5     2 

1 

3 

2       0 

5     5k 

5     4i 

il 

6     2 

^ 

3 

2       2 

5     5k 

5     4i 

k 

5     2 

1 

3 

2     4 

5     5k 

5     4i 

u 

5     2 

i 

3 

2     6 

5     5k 

6     4^ 

5\ 

5     2 

i 

3 

2     8 

5     5k 

5     4i 

il 

5     2 

1 

3 

2  10 

5     5k 

5     4i 

tV 

6     2 

1 

3 

3     0 

5     5k 

5     4i 

tV 

5     4 

1 

3 

2     0 

5     71 

6     61 

Vt 

5     4 

i 

3 

2     2 

6     7i 

5     6g 

i 

5     4 

1 

3 

2     4 

5     li 

5   6a 

ii 

5     4 

t 

3 

2     6 

5     71 

5   6a 

5V 

5     4 

i 

3 

2     8 

6     71 

5   6a 

if 

5     4 

1 

8 

2  10 

5     7i 

5     6| 

tV 

5     4 

1 

3 

3     0 

5     7i 

5  6a 

tV 

5     6 

t 

3 

2     0 

5     9^ 

5     8| 

1^7 

6     6 

1 

3 

2     2 

5     9i 

5     8| 

H 

5     6 

i 

3 

2     4 

5     9^ 

5     8a 

i 

5     6 

f 

3 

2     6 

5     9^ 

5  8a 

if 

5     6 

i 

3 

2     8 

5     9^ 

5   8a 

irV 

5     6 

t 

3 

2  10 

5     9^ 

5     8| 

if 

6     6 

1 

3 

8     0 

5     9^ 

5  8a 

^ff 

6     8 

t 

3 

2     0 

5  Hi 

6  10| 

i\ 

5     8 

f 

8 

2     2 

6  Hi 

5  lOj 

U 

5     8 

i 

3 

2     4 

5  IH 

5  lOj 

k 

5     8 

f 

3 

2     6 

5  Hi 

5  lOj 

U 

5     8 

t 

8 

2     8 

5  lU 

5  10| 

?V 

5     8 

1 

8 

2  10 

5  IH 

5  lOi 

U 

5     8 

1 

8 

3     0 

5  11^ 

5  lOi 

A 

5  10 

t 

8 

2     0 

6     11 

6     OJ 

a 

5  10 

f 

8 

2     2 

6     11 

6     01 

?v 
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p    » 

S    CO 

CD 

CO          -M 

s  » 

a> 

•»?  s  . 

„    <D    IBTi 

fl)    (U    B!    O 

§5 
go 

o5 

III 

Breadth  of  Pis 

between  centra 

of  rivet  holes 

Length  of 

straight  line 

between  centr 

of  rivet  hole 

of  Large  en 

of  Plate. 

Length  of 

straight  lin 

between  centr 

of  rivet  hole 

of  Small  end 

Plate. 

> 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

6    10 

f 

3 

2     4 

6     11 

6     0| 

u 

5  10 

f 

8 

2     6 

6     11 

6     0^- 

k 

5  10 

1 

3 

2     8 

6     11 

6     Oi 

H 

5  10 

1 

3 

2  10 

6     11 

6     0| 

aV 

5  10 

f 

3 

3     0 

6     If 

6     Oi 

if 

6     0 

1 

3 

2     0 

6     8i 

6     3 

if 

6     0 

f 

3 

2     2 

6     3| 

6     3 

3\ 

6     0 

1 

3 

2     4 

6     3| 

6     3 

H 

6     0 

i 

8 

2     6 

6     31 

6     3 

i 

6     0 

1 

3 

2     8 

6     31 

6     3 

II 

6     0 

1 

3 

2  10 

6     3f 

6     8 

tH 

6     0 

f 

3 

3     0 

6     31 

6     3 

if 

2     0 

i\ 

2 

2     0 

8     21 

3     1 

il 

2     0 

tV 

2 

2     2 

3     21 

3     1 

i 

2     0 

tV 

2 

2     4 

3     2i 

3     1 

u 

2     0 

tV 

2 

2     6 

8     21 

3     1 

3V 

2     0 

tV 

2 

2     8 

8     2i 

3     1 

if 

2     0 

tV 

2 

2  10 

3     21 

3     1 

A 

2     0 

tV 

2 

3     0 

3     21 

3     1 

ii 

2     2 

A 

2 

2     0 

3     5i 

3     41 

3\ 

2     2 

t'6 

2 

2     2 

3     5^ 

3     41 

-H 

2     2 

T^6 

2 

2     4 

3     5i 

3     4i 

i 

2     2 

tV 

2 

2     6 

3     5^ 

3     41 

-H 

2     2 

tV 

2 

2     8 

3     6i 

3  ^41 

sV 

2     2 

tV 

2 

2  10 

3     5k 

3     41 

if 

2     2 

7" 

2 

3     0 

3     6i 

3     41 

tV 

2     4 

tV 

2 

2     0 

3     81 

3     7| 

t\ 

2     4 

tV 

2 

2     2 

3     8a 

3     Ik 

H 

2     4 

tV 

2 

2     4 

3     81 

3     7i 

A 

2     4 

tV 

2 

2     6 

3     81 

3     7i 

ii 
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r 


is 

So 

If 

III 

Length  of 
straight  line 
itween  centres 
)f  rivet  holes 
of  Large  end 

of  Plate. 

Length  of 
straight  line 
tween  centres 
)f  rivet  holes 
f  Small  end  of 
Plate. 

J 

1 

►9  ® 

«i!° 

_2„ 

\     ^  ° 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.       IN. 

FT.      TN. 

an  Inch. 

2     4 

tV 

2 

2      8 

3     81 

3    7i 

i 

2     4 

tV 

2 

2  10 

3     8a 

3     7k 

u 

2     4 

tV 

2 

8     0 

3     8^ 

3     7i 

3'l 

2     6 

tV 

2 

2     0 

8  in 

3  lOi 

/« 

2     6 

tV 

2 

2     2 

8  Hi 

8  lOi 

if 

2     6 

tV 

2 

2     4 

8  n\ 

3  10| 

^T 

2     6 

tV 

2 

2     6 

3  111 

3  lOi 

ii 

2     6 

tV 

2 

2     8 

3  111 

3  101 

i 

2     6 

tV 

2 

2  10 

3  111 

3  lOg- 

H 

2     6 

t'6 

2 

3     0 

3  HI 

3  lOi 

5\ 

2     8 

T'ff 

2 

2     0 

4     21 

4     H 

H 

2     8 

tV 

2 

2     2 

4     21 

4  n 

li 

2     8 

tV 

2 

2     4 

4     2^ 

4  n 

T*ff 

2     8 

tV 

2 

2     6 

4     21 

4  n 

-a 

2     8 

I'ff 

2 

2     8 

4     21 

4    H 

5«T 

2     8 

tV 

2 

2  10 

4     21 

4  n 

a 

2     8 

tV 

2 

3     0 

4     21 

4    u 

i 

2  10 

tV 

2 

2     0 

4     6 

4  4a 

u 

2  10 

tV 

2 

2     2 

4     6 

4     41 

H 

2  10 

tV 

2 

2     4 

4     6 

4     4| 

U 

2  10 

tV 

2 

2     6 

4     6 

4     41 

A 

2  10 

tV 

2 

2     8 

4     6 

4     4a 

a 

2  10 

tV 

2 

2  10 

4     6 

4   4a 

3\ 

2  10 

tV 

2 

3     0 

4     6 

4   4a 

ii 

3     0 

tV 

2 

2     0 

4     9i 

4     71 

ii 

3     0 

tV 

2 

2     2 

4     9i 

4     71 

1 

3     0 

T'ff 

2 

2     4 

4     9i 

4     71 

u 

3     0 

t'6 

2 

2     6 

4     9^ 

4     71 

ii 

3     0 

tV 

2 

2     8 

4     9^ 

4     71 

A 

8    0 

t'. 

2 

2  10 

4     9i 

4     71 

i* 

M  2 
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•2  "" 

« 

«    ^ 

50 

i|-5 

Length  of 

straight  line 

between  centre 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centre 

of  rivet  holes 

of  Small  end  0 

Plate. 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

3      0 

tV 

2 

3    0 

4     9k 

4     7i 

z% 

3     2 

tV 

2 

2     0 

5     Ok 

4  lOi 

ii 

3     2 

t\ 

2 

2     2 

6     Oi 

4  10^ 

il 

3     2 

tV 

2 

2     4 

5     Oi 

4  101 

f 

3     2 

tV 

2 

2     6 

5     Oi 

4  10| 

H 

8     2 

tV 

2 

2     8 

6     Oi 

4  10^- 

U 

3     2 

V'^ 

2 

2  10 

5     Ok 

4  101 

tV 

3     2 

A 

2 

3     0 

5     Oi 

4  lOi 

if 

3     4 

tV 

2 

2     0 

5     3| 

5     2 

If 

3     4 

t'b 

2 

2     2 

5     3| 

5     2 

%i 

3     4 

tV 

2 

2     4 

5     3| 

5     2 

il 

3     4 

tV 

2 

2     6 

5     3| 

5     2 

f 

3     4 

tV 

2 

2     8 

5     3| 

5     2 

ii 

3     4 

tV 

2 

2  10 

5     3| 

5     2 

A 

3     4 

tV 

2 

3     0 

6     3| 

5     2 

if 

3     6 

tV 

2 

2     0 

5     61 

5     51 

H 

3     6 

tV 

2 

2     2 

5     61 

5     6i 

-if 

3     6 

t\ 

2 

2     4 

5     61 

5     51 

11 

3     6 

tV 

2 

2     6 

5     61 

5     51 

if 

3     6 

tV 

2 

2     8 

5     6^ 

5     51 

f 

3     6 

tV 

2 

2  10 

5     6^ 

5     51 

if 

3     6 

tV 

2 

3     0 

5     61 

5     61 

ii 

3     8 

tV 

2 

2     0 

5     9f 

5     &k 

i-i 

3     8 

tV 

2 

2    -2 

5     9| 

5     8i 

if 

3     8 

tV 

2 

2     4 

5     91 

5     8i 

tV 

3     8 

t\ 

2 

2     6 

5     9| 

5     8i 

H 

3     8 

tV 

2 

2     8 

6     9| 

5     81 

H 

3     8 

T^a 

2 

2  10 

5     9| 

5     81 

1 

3     8 

tV 

2 

3     0 

5     9| 

6     81 

ii 

8  10 

tV 

2 

2     0 

6     Of 

5  111 

If 
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Inside  diameter 

of  Tube,  Klue, 

or  Boiler. 

II 

6^ 

III 

11^ 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  nvit  holes 

of  Small  end  of 

Plate. 

1 
1 

Parts  of 

Parts  of 

FT.      IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

8    10 

tV 

2 

2      2 

6     Oi 

5  111 

n 

8    10 

tV 

2 

2     4 

6     Oi 

5  Hi 

H 

8    10 

tV 

2 

2     6 

6     Oi 

5  Hi 

tV 

8  10 

tV 

2 

2     8 

6     OJ 

5  HI 

ii 

8  10 

tV 

2 

2  10 

6     01 

5  HI 

if 

8  10 

tV 

2 

8     0 

6     OJ 

5  HI 

t 

4     0 

tV 

2 

2     0 

7     31 

7     2| 

n 

4     0 

tV 

2 

2     2 

7     3i 

7     2k 

i 

4     0 

tV 

2 

2     4 

7     3«i 

7     2^ 

H 

4     0 

t'a 

2 

2     6 

7     8i 

7     2^ 

if 

4     0 

tV 

2 

2     8 

7     31 

7     2^ 

tV 

4     0 

tV 

2 

2  10 

7     3| 

7     21 

u 

4     0 

tV 

2 

3     0 

7     3i 

7     2.^ 

1 

3     0 

tV 

8 

2     0 

3     2k 

3     1^ 

ii 

8     0 

tV 

8 

2     2 

3     2i 

3  n 

A 

8     0 

tV 

8 

2     4 

3     2J 

3      la^ 

^v 

8     0 

tV 

8 

2     6 

3     2i 

3  n 

/? 

8     0 

tV 

8 

2     8 

8     2i 

3     li 

A 

8     0 

tV 

8 

2  10 

8     2^ 

3  n 

* 

8     0 

tV 

8 

3     0 

8     2i 

3     U 

i^ 

8     2 

iV 

8 

2     0 

8     ^ 

8     Sk 

A 

8     2 

tV 

8 

2     2 

8     4i 

3     8^ 

f** 

8     2 

tV 

8 

2     4 

8     4i 

3     8ii 

H 

8     2 

tV 

8 

2     6 

3     4^ 

3     81 

A 

8     2 

tV 

8 

2     8 

3     4^ 

3     31 

/t 

8     2 

tV 

8 

2  10 

3     41 

3     3i 

/t 

8     2 

tV 

3 

8     0 

3     4^ 

3     3^ 

i^ 

8     4 

1^6 

8 

2     0 

8     6J 

3     51 

il 

8     4 

tV 

3 

2     2 

3     6i 

8     6| 

r'ir 

8     4 

t'5 

8 

2     4 

3     6i 

8     5| 

ii 
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II, 

S2 

IP 

Lengt)  1  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

Parts  of 

Parts  of 

FT.        IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

8     4 

tV 

3 

2     6 

3     6i 

3     5| 

H 

3     4 

tV 

3 

2     8 

3     6k 

3     6| 

A 

3     4 

tV 

3 

2  10 

8     6i 

3     51 

i\ 

3     4 

tV 

3 

8     0 

8     6i 

3     51 

A 

8     6 

tV 

3 

2     0 

8     8| 

8  n 

il 

8     6 

A 

3 

2     2 

8     8| 

3  n 

tV 

8     6 

tV 

3 

2     4 

3     8| 

8     7^ 

H 

8     6 

A 

3 

2     6 

8     8| 

3     7i 

H 

8     6 

A 

3 

2     8 

3     8| 

8     7i 

A 

8     6 

t'b 

3 

2  10 

3     8i 

3     7i 

3\ 

8     6 

tV 

3 

3     0 

3     8| 

3     7k 

-o^T 

8     8 

tV 

3 

2     0 

3  lOi 

3     9^ 

^V 

3     8 

tV 

3 

2     2 

3  lOi 

3     9^ 

if 

8     8 

tV 

3 

2     4 

3  lOi 

3     9^ 

H 

3     8 

tV 

3 

2     6 

3  10^ 

3     9.1 

t\ 

3     8 

tV 

3 

2     8 

3  101 

3     9^ 

H 

3     8 

tV 

3 

2  10 

3  101 

3     91 

-H 

8     8 

tV 

3 

3     0 

3  101 

3     91 

3\ 

3  10 

tV 

3 

2     0 

4     01 

3  Hi 

ii 

3  10 

T'^ff 

3 

2     2 

4     01 

3  111 

irV 

3  10 

tV 

3 

2     4 

4     0^ 

3  HI 

if 

3  10 

t\ 

3 

2     6 

4     0^ 

3  111 

if 

3  10 

A 

3 

2     8 

4     01 

3  111 

tV 

3  10 

tV 

3 

2  10 

4     0^ 

3  111 

^i 

3  10 

tV 

3 

3     0 

4     0^ 

3  111 

ii 

4     0 

t\ 

3 

2     0 

4     2| 

4     1| 

if 

4     0 

t\ 

3 

2     2 

4     2| 

4     If 

H 

4     0 

t'6 

8 

2     4 

4     2| 

4     1| 

sV 

4     0 

tV 

8 

2     6 

4     21 

4    H 

if 

4     0 

T^ff 

8 

2     8 

4     2i 

4     If 

if 
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li. 

8„ 

o| 

|l^ 

^§|si  . 

.§l«2 

s 

Ifl 

IP 

Length  o 

straight  li 

between  cen 

of  rivet  ho 

of  Large  t 

of  Plate 

Length  o 

straight  li 

between  cen 

of  rivet  ho 

of  Small  en 

Plate. 

1 

Parts  of 

Partfl  of 

FT.       IN. 

an  luoh. 

No. 

FT.      IN, 

FT.      IN. 

FT.      IN. 

an  Inch. 

4       0 

tV 

3 

2    10 

4     2| 

4:      li 

1^6 

4     0 

tV 

8 

3     0 

4     2| 

4     13 

U 

4     2 

T^ff 

8 

2     0 

4     4| 

4     8^ 

i 

4     2 

tV 

8 

2     2 

4     4| 

4     81 

H 

4     2 

tV 

8 

2     4 

4     4| 

4     8^ 

ii\ 

4     2 

tV 

3 

2     6 

4     4J 

4     31 

U 

4     2 

tV 

8 

2     8 

4     4| 

4     31 

1^6 

4     2 

tV 

8 

2  10 

4     4^ 

4     81' 

U 

4     2 

tV 

8 

3     0 

4     4i 

4    81  ; 

U 

4     4 

t'« 

8 

2     0 

4     61 

4     51 

i 

4     4 

tV 

8 

2     2 

4     61 

4     61 

^i 

4     4 

tV 

8 

2     4 

4     61 

4     51 

5V 

4     4 

tV 

8 

2     6 

4     61 

4     51 

i} 

:    4   4 

tV 

3 

2     8 

4   ei 

4     51 

H 

4     4 

tV 

3 

2  10 

4     61 

4     61, 

t's 

4     4 

T^. 

3 

3     0 

4     61 

4     51 

H 

4     6 

tV 

3 

2     0 

4     9 

4     8 

n 

4     6 

tV 

8 

2     2 

4     9 

4     8 

i 

4     6 

tV 

3 

2     4 

4     9 

4     8 

H 

4     6 

tV 

8 

2     6 

4     9 

4     8 

H 

4     6 

tV 

3 

2     8 

4     9 

4     8 

U 

4     6 

tV 

3 

2  10 

4     9 

4     8 

tV 

4     6 

t'* 

3 

8     0 

4     9 

4     8 

H 

4     8 

tV 

8 

2     0 

4  11 

4  10 

i% 

4     8    1 

t^ 

3 

2     2 

4  11 

4  10     I 

-a 

4     8 

tW 

3 

2     4 

4  11 

4 10  ; 

i 

4     8 

rW 

3 

2     6 

4  11 

4  10     i 

^f 

4     8 

t'6 

8 

2     8 

4  11 

4  10 

^i 

4     8 

I'ff 

8 

2  10 

4  11 

4  10 

u 

4     8 

tV 

3 

1 

3     0 

4  11 

4  10 

T^tf 
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II. 

1° 

Thiclmess 
of  Plate 

^1 

IP 

ii 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

i 

Parts  of 

Parts  of 

FT.       IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

4  10 

tV 

3 

2     0 

5  n 

5     Oi 

1% 

4  10 

tV 

3 

2     2 

5  n 

5     01 

n 

4  10 

t\ 

3 

2     4 

5  n 

5     Oi 

i 

4  10 

t\ 

3 

2     6 

5  n 

5     Oi 

ii 

4  10 

tV 

3 

2     8 

5  n 

5     Oi 

sV 

4  10 

T'ff 

3 

2  10 

5    u 

5     Ok 

if 

4  10 

tV 

3 

3     0 

5      la^ 

5     Oi 

if 

5     0 

tV 

3 

2     0 

5     33^ 

5     2i 

if 

5     0 

tV 

3 

2     2 

5     31 

6     2i 

/iT 

5     0 

T^B 

3 

2     4 

5     31 

6     2i 

-H 

5     0 

tV 

3 

2     6 

6     33I 

5     21 

i 

5     0 

tV 

3 

2     8 

5     3^ 

5     2i 

H 

5     0 

tV 

3 

2  10 

5     31 

6     2i  ' 

3V 

6     0 

tV 

3 

3     0 

5     3^ 

6     2i 

U 

5     2 

tV 

3 

2     0 

5     5| 

6     4| 

tV 

5     2 

t\ 

3 

2     2 

5     6| 

5     41 

if 

5     2 

t\ 

3 

2     4 

5     5| 

5     4| 

3\ 

5     2 

tV 

3 

2     6 

5     5| 

5     4| 

i 

5     2 

tV 

3 

2     8 

5     5| 

6     4| 

u 

5     2 

t\ 

3 

2  10 

5     6| 

5     4| 

^\ 

6     2 

tV 

3 

3     0 

5     5| 

5     4i 

il 

5     4 

T^ 

3 

2     0 

5     7f 

5     61 

t\ 

5     4 

tV 

3 

2     2 

5     71 

5    M 

u 

5     4 

tV 

3 

2     4 

5     71 

5     6i 

3\ 

5     4 

t\ 

3 

2     6 

5     71 

5     6i 

il 

5     4 

'     tV 

3 

2     8 

5     7f 

5     6^ 

H 

5     4 

tV 

3 

2  10 

5     71 

5     6^ 

ii 

5     4 

t'6 

3 

3     0 

5     71 

5    ek 

3V 

5     6 

tV 

3 

2     0 

6     9^ 

5     81 

H 

5     6 

tV 

3 

2     2 

5     9i 

5     8| 

T^d 
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11. 

m 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate, 

Length  of 

straight  Itne 

between  centres 

of  rivet  hoies 

of  Small  end  of 

Plate. 

J 

1 

Parts  of 

Parts  of 

FT.       IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

.    _      . 

FT.       IN. 

an  Inch. 

5       6 

T'ff 

3 

2      4 

5     9^ 

6     8| 

^J 

5     6 

tV 

8 

2     6 

6     9i 

5     8| 

H 

5     6 

A 

3 

2     8 

6     9i 

5     8| 

i 

5     6 

tV 

3 

2  10 

5     9^ 

5     8| 

U 

5     6 

T'ff 

8 

3     0 

5     9i 

6     81 

i»V 

6     8 

T^d 

8 

2     0 

6  111 

5  lOi 

H 

6     8 

tV 

8 

2     2 

5  111 

5   10^ 

A 

5     8 

tV 

8 

2     4 

5  111 

6  10^ 

U 

5     8 

tV 

8 

2     6 

6  111 

5  m 

5\ 

5     8 

T^ 

3 

2     8 

5  111 

5  lOi 

i 

5     8 

t'^ 

3 

2  10 

5  111 

5  lOi 

i 

5     8 

tV 

8 

8     0 

5  HI 

5  lOi 

U 

5  10 

tV 

8 

2     0 

6     li 

6     Of 

H 

5  10 

tV 

8 

2     2 

6     IJ 

6     Of 

li 

5  10 

tV 

8 

2     4 

6     1^ 

6     Of 

1*^* 

5  10 

T''ff 

8 

2     6 

6      13 

6     Of 

3\ 

5  10 

tV 

8 

2     8 

6  n 

6     Of 

H 

5  10 

tV 

8 

2  10 

6     M 

6     Of 

i 

5  10 

tV 

8 

3     0 

6     1| 

6     0^ 

U 

6     0 

tV 

8 

2     0 

6     3^ 

6     21 

II 

6     0 

tV 

8 

2     2 

6     3^ 

6     21 

H 

6     0 

tV 

8 

2     4 

6     3ii 

6     2i 

A 

6     0 

tV 

8 

'  2     6 

6     8| 

6     21 

U 

6     0 

tV 

3 

2     8 

6     3| 

6     21 

5\ 

6     0 

T-V 

3 

2  10 

6     3^ 

6     2i 

i 

6     0 

t'5 

8 

3     0 

6     8J 

6     21 

U 

6     2 

T'f 

3 

2     0 

6     51 

6     6 

H 

6     2 

t'6 

8 

2     2 

6     5J 

6     5 

H 

6     2 

tV 

8 

2     4 

6     55 

6     6 

U 

0     S 

T'ff 

8 

2     6 

6     5J 

6     6 

A 
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ifl 

§5 

IS 

go 

1 

If 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Smail  end  of 

Plate. 

i 

Parts  of 

Parts  of 

FT.       IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

6       2 

tV 

3 

2       8 

6     6| 

6     5 

3\ 

6     2 

tV 

3 

2  10 

6     61 

6     5 

ii 

6     2 

T^ 

3 

3     0 

6     5i 

6     5 

i 

5     6 

3 

2     4 

5     9,^ 

5     Si 

H 

5     6 

2 

3 

2     6 

5     9i 

5     8^^ 

A 

6     6 

3 

2     8 

5     9^ 

5     Sk 

/t 

5     6 

1 
2 

3 

2  10 

5     9^ 

5     8^ 

i 

5     6 

3 

3     0 

5     9i 

5     Sh 

U 

5     8 

3 

2     4 

5  lit 

5  lOi 

li 

5     8 

3 

2     6 

5  111 

5  lOi 

tV 

5     8 

3 

2     8 

5  111 

5  10^ 

n- 

5     8 

3 

2  10 

5  111 

5  10^ 

/t 

6     8 

3 

3    0 

5  111 

5  lOi 

i 

5  10 

3 

2     4 

6     1| 

6     01 

H 

5  10 

3 

2     6 

6     11 

6     0| 

H 

5  10 

3 

2     8 

6     1| 

6     01 

t\ 

5  10 

3 

2  10 

6     1| 

6     0| 

A 

6  10 

3 

3     0 

6     1| 

6     0| 

H 

6     0 

3 

2     4 

6     3f 

G     2i 

If 

6     0 

3 

2     6 

6     3i 

6     2| 

H 

6     0 

3 

2     8 

6     3| 

6     2| 

t\ 

6     0 

3 

2  10 

6     3f 

6     2f 

if 

6     0 

3 

3     0 

6     3| 

6     2| 

A 

6     2 

3 

2     4 

6     5| 

6     4| 

tf 

6     2 

3 

2     6 

6     H 

6     4| 

H    • 

6     2 

3 

2     8 

6     51 

6     4^ 

tV 

6     2 

3 

2  10 

6     5| 

6     ^ 

H 

6     2 

3 

3     0 

6     5i 

6     41 

/? 

6     4 

3 

2     4 

6     71 

6     61 

f 

6     4 

3 

2     6 

6     71 

6     61 

-II 
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'S  °B 

« 

«    ^ 

2§ 

li 

III 

Length  of 
straight  line 
itween  centre 
)f  rivet  holes 
of  Large  end 

of  PUte. 

Length  of 
straight  line 
tween  centre 
>f  r  vet  hoiea 
t  ijraall  end  o 
Plate. 

1 

►9° 

m^« 

„« 

iS"-o 

Parts  of 

Parts  of 

FT.        IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

6       4 

8 

2       8 

6     li 

6     61 

fi 

6     4 

8 

2  10 

6     7i 

6     61 

^6 

6     4 

8 

3     0 

6     7J 

6     61 

3^. 

6     6 

3 

2     4 

6  10 

6     9 

t 

6     6 

3 

2     6 

6  10 

6     9 

H 

6     6 

3 

2     8 

6  10 

6     9 

H 

6     6 

3 

2  10 

6  10 

6     9 

11 

6     6 

3 

3     0 

6  10 

6     9 

if 

6     8 

3 

2     4 

7     OJ 

6  in 

tl 

6     8 

3 

2     6 

7     Oi 

6  in 

H 

6     8 

8 

2     8 

7     Ok 

6  11,^ 

H 

6     8 

3 

2  10 

7     Oi 

6  in 

A 

6     8 

8 

8     0 

7     0^ 

6  Hi 

il 

6  10 

8 

2     4 

7     2i 

7     U 

II 

6  10 

3 

2     6 

7     2i 

7     Is^ 

1 

6  10 

8 

2     8 

7     2i 

7     1^ 

if 

6  10 

3 

2  10 

7     2.i 

7  n 

n 

6  10 

3 

8     0 

7     2i 

7     U 

T^ff 

7     0 

3 

2     4 

7     41 

7     3i 

H 

7     0 

3 

2     6 

7     4i 

7     3i 

f 

7     0 

3 

2     8 

7     4| 

7     3i 

If 

7     0 

3 

2  10 

7     41 

7     3i 

H 

7     0 

8 

3     0 

7     4| 

7     3i 

VV 

6     0 

4 

2     4 

4     81 

4     8 

A 

6     0 

4 

2     6 

4     8^ 

4     8 

ii 

6     0 

4 

2     8 

4     SI 

4     8 

H 

6     0 

4 

2  10 

4     81 

4     8 

/it 

6     0 

4 

3     0 

4     81 

4     8 

/t 

6     2 

4 

2     4 

4  10^ 

4     9S 

H 

6     2 

4 

2     6 

4  10^ 

4     9a 

A 
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si 

1° 

1 

III 

111 

Length  of 

straight  line 

between  centres 

o-f  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

Parts  of 

Parts  of 

FT.       IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

au  Inch. 

6     2 

i 

4 

2       8 

4  lOi 

4     91 

u 

6     2 

4 

2  10 

4    10^ 

4     9i 

eH 

6     2 

4 

3     0 

4  lOi 

4     9i 

3\ 

6     4 

4 

2     4 

5     0 

4  111 

ii 

6     4 

4 

2     6 

5     0 

4  111 

t\ 

6     4 

4 

2     8 

5     0 

4  111 

ii 

6     4 

4 

2  10 

5     0 

4  111 

H 

6     4 

4 

3     0 

5     0 

4  111 

sV 

6     6 

4 

2     4 

5     11 

5     Of 

a 

6     6 

4 

2     6 

5     U 

5     0^ 

iV 

6     6 

4 

2     8 

5     11 

5     0| 

A 

6     6 

4 

2  10 

5  n 

5     Of 

-H 

6     6 

4 

3     0 

5     11 

5     0| 

3^ 

6     8 

4 

2     4 

5     dk 

5     21 

3^ 

6     8 

4 

2     6 

5     31 

5     2i 

ii 

6     8 

4 

2     8 

5     3i 

5     2^ 

tV 

6     8 

4 

2  10 

5     31 

5     21 

T^^ 

6     8 

4 

3     0 

5     31 

5     21 

a 

6  10 

4 

2     4 

5     4i 

5     4 

sV 

6  10 

4 

2     6 

5     4i 

5     4 

a 

6  10 

4 

2     8 

5     4| 

5     4 

1% 

6  10 

4 

2  10 

5     4i 

5     4 

iV 

6  10 

4 

3     0 

5     4| 

5     4 

ii 

7     0 

4 

2     4 

5     61 

5^    51 

3V 

7     0 

4 

2     6 

6     61 

5     5A 

3V 

7     0 

4 

2     8 

5     61 

5     5h 

a 

7     0 

4 

2  10 

5     6,1 

5     5i 

iV 

7     0 

4 

3     0 

5     61 

5     5i 

H 

7     2 

4 

2     4 

5     7^ 

5     7 

a 

7     2 

4 

2     6 

5     11 

5     7 

sV 
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III 

III 

length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

1 

Parts  of 

Parts  of 

FT.        IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

7     2 

4 

2       8 

5  n 

5     7 

H 

7     2 

2  10 

5     li 

5     7 

A 

7     2 

8     0 

5     li 

5     7 

i\ 

7     4 

2     4 

5     91 

5     8J 

H 

7     4 

2     6 

5     91 

5     8i 

iV 

7     4 

2     8 

5     91 

5     8i 

iV 

7     4 

2  10 

6     9| 

5     8^ 

if 

7     4 

3     0 

5     91 

5     8^ 

A 

7     6 

2     4 

5  11 

5  lOi 

i 

7     6 

2     6 

6  11 

5  lOi 

if 

7     6 

2     8 

5  11 

6  lOi 

5'? 

7     6 

2  10 

6  11 

5  lOi 

if 

7     6 

3     0 

5  11 

6  lOi 

A 

7     8 

2     4 

6     01 

5  111 

i 

7     8 

2     6 

6     01 

5  111 

H 

7     8 

2     8 

6     0| 

5  111 

i\ 

7     8 

2  10 

6     0| 

6  111 

H 

7     8 

3     0 

6     0| 

6  111 

A 

7  10 

2     4 

6     21 

6     1| 

i 

1      7  10 

2     6 

6     2^ 

6     li 

i 

7  10 

2     8 

6     2J 

6  n 

ii 

7  10 

2  10 

6  n 

6     li 

tV 

7  10 

8     0 

6     2i 

6     li 

H 

8     0 

4 

2     4 

6     3| 

6    a 

H 

8     0 

2     6 

6     8J 

6     3 

k 

8     0 

2     8 

6     3^ 

6     3 

H 

8     0 

2  10 

6     3J 

6     3 

A 

8     0 

3     0 

6     3j 

6     3 

U 

7     0 

A 

2     4 

5     6i 

5     5i 

U 

7     0 

A 

2     6 

5     6| 

5     6i 

i 
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Inside  diameter 

of  Tube,  Flue, 

or  BoUer. 

is 

go 

ill 

s  re 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Large  end 

of  Plate. 

Length  of 

straight  line 

between  centres 

of  rivet  holes 

of  Small  end  of 

Plate. 

1 

i 

Parts  of 

Parts  of 

1     FT.       IN. 

an  Inch. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

an  Inch. 

7     0 

A 

4 

2     8 

5     6| 

5     5| 

if 

7     0 

4 

2  10 

5     6| 

5     5k 

i'n 

7     0 

t'6 

4 

3     0 

5     6| 

5     5i 

if 

7     2 

A 

4 

2     4 

5     7^ 

5     7 

u 

7     2 

T^ff 

4 

2     6 

5     7J 

5     7 

i 

7     2 

T^^ 

4 

2     8 

5     7i 

5     7 

if 

7     2 

-T% 

4 

2  10 

5     11 

5     7 

j\ 

7     2 

T^ 

4 

3     0 

5     71 

5     7 

if 

7     4 

t\ 

4 

2     4 

5     9^ 

5     8i 

5\ 

7     4 

1^6 

4 

2     6 

5     9^ 

5     8| 

if 

7     4 

T% 

4 

2     8 

5     9^^ 

5     81 

f 

7     4 

T^^ 

4 

2  10 

5     9i 

5     81 

if 

7     4 

T^6 

4 

3     0 

5     9^^ 

5     81 

^\ 

7     6 

T^ff 

4 

2     4 

5  Hi 

5  lOi 

A 

7     6 

T^6- 

4 

2     6 

5  111 

5  lOi 

if 

7     6 

.', 

4 

2     8 

5  111 

5  lOi 

f 

7     6 

t'e 

4 

2  10 

5  in 

5  101 

if 

7     6 

T% 

4 

3     0 

.5  Hi 

5  lOi 

^V 

7     8 

t"^ 

4 

2     4 

6     0| 

5  111 

A 

7     8 

T«5 

4 

2     6 

6     01 

5  111 

H 

7     8 

tV 

4 

2     8 

6     0| 

5  111 

i 

7     8 

A 

4 

2  10 

6     01 

5  Hi 

if 

7     8 

T^^ 

4 

3     0 

6     0| 

5  HI 

tV 

7  10 

T^r 

4 

2     4 

6     2^ 

Q     11 

if 

7  10 

A 

4 

2     6 

6     2i 

6     11 

A 

7  10 

T^ff 

2     8 

6     2i 

6     If 

if 

7  10 

T^ff 

2  10 

6     2J 

6     U 

i 

7  10 

T«^ 

3     0 

6     2^ 

6     1| 

if 

8     0 

V'ff 

2     4 

6     3| 

6     2| 

if 

8     0 

A 

2     6 

6     3| 

6     2i 

A 
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idfl  diameter 
Tube,  Flue , 
or  BoUer. 

ii 

1^^ 
p 

2  « 

III 
III 

Length  of 
traight  line 
ween  centres 

rivet  holes 
f  Large  end 

of  Plate. 

Length  of 
traight  line 
ween  centres 
rivet  holes 
Small  end  of 
Plate.          1 

1 
1 

S^ 

P4 

ll» 

T'" 

^1°^ 

>• 

Parts  of 

Parts  of 

FT.       IN. 

an  luob. 

No. 

FT.      IN. 

FT.      IN. 

FT.      IN. 

au  Inch. 

8     0 

A 

4 

2     8 

6     8i 

6     2J 

il 

8     0 

l^d 

4 

2  10 

6     8| 

6     2^ 

i 

8    0 

A 

4 

8     0 

6     8| 

6     2i 

ii 

8     2 

^'6 

4 

8     0 

6     5| 

6     4^ 

if 

8     4 

A 

4 

8     0 

6     6i 

6     6 

a 

8     6 

A 

4 

8     0 

6     8^ 

6     71 

i 

8     8 

^^ 

4 

8     0 

6  10 

6     9i 

i 

8  10 

A 

4 

8     0 

6  111 

6  lOi 

i 

8     6 

i 

4 

2     6 

6     8i 

6     7i 

ii 

8     6 

t 

4 

2  10 

6     8i 

6    7i 

s\ 

8     6 

a 

4 

8     0 

6     8i 

6    n 
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TEMPLATE  MAKING. 

FOE  CONES,  CYLINDERS,  SPHERES,  PARABOLAS,  &o. 


To  find  the  Template  for  a  given  Cont, 


Let  figure  1,  AB  0,  be  a  given  cone  whose  diameter  is  AB, 
and  slant  edge  B  C ;  it  is  required  to  find  the  template.  Set 
your  compasses  at  C  as  a  centre,  with  the  radius  C  B  describe  a 
circle,  as  AE  D,  (figure  2,)  and  make  AD  equal  in  length  to  the 
required  circumference  of  the  base  of  the  cone,  then  join  C  D  and 
CA;  figure  2,  containing  CADE,  will  then  be  the  template 
required. 

To  find  the  Template  for  a  given  Frustum  of  a  Oon$. 
Fig.  1.  Fig.  2. 

&  E 
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Let  A B  CD,  figure  1,  be  the  frustum  of  a  cone  whose  base  is 
CD,  and  height  of  slant  edge  BD,  it  is  required  to  find  tba 
template. 

Produce  A  C,  B  D  until  they  meet  at  the  point  E,  then  from  E 
as  a  centre,  with  distance  E  B  as  a  radius,  describe  the  circle  B  F, 
figure  2  ;  and  from  E  as  a  centre  with  radius  E  D  describe  D  G, 
figure  2  ;  set  ofi"  D  G  equal  to  the  required  circumference  of  the 
base  of  the  cone,  and  join  E  G  and  E  D  ;  figure  2,  which  contains 
B  D  F  G  will  then  be  the  template  for  the  frustum  required. 
To  find  the  template  for  a  given  cylinder,  having  a  portion  cut  off, 
so  that  one  of  the  ends  thall  be  at  a  given  angle  to  %t§  sides. 
iia.  1. 


Let  A  B  C  D  figure  1 ,  be  the  given  cylinder  having  one  of  its 
ends  at  an  angle  to  the  sides,  as  A  B  ;  it  is  required  to  find  the 
template. 

Upon  the  base  C  D  draw  a  semicircle,  which  divide  into  a  num- 
ber of  equal  parts,  (the  more  the  better)  as  1,  2,  8,  4,  5,  through 
these  points  draw  the  lines  1  1,  2  2,  8  8,  4  4,  5  5,  parallel  to 
the  side  C  A,  of  the  cylinder ;  then  set  ofi"  as  in  figure  2,  the  line 
E  F  G  equal  in  length  to  the  required  circumference  of  the  base 
of  the  cylinder ;  then  upon  E  F  G  mark  ofi"  on  each  side  of  F  the 
same  number  of  equal  distances  as  in  semicircle  C  D,  and  draw 
lines  as  FH,  1  1,  2  2,  8  8,  4  4,  5  5,  perpendicular  to  E  F  G; 
FH  equal  in  length  to  C  A,  and  E  I,  GK,  each  equal  to  DB  ;  also 
each  of  the  perpendiculars  oqual  to  the  lines  in  figure  1,  bearing 
the  same  figures  as  1  1,  2  2,  8  8,  4  4,  5  5,  then  the  line 
which  must  be  traced  through  these  points,  will  form  one  half  of 
the  template ;  the  whole  of  which  is  contained  in  figure  2,  E I K  G. 
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To  find  th$  breadth  if  the  template  for  a  given  dome  at  any  par- 
ticular place,  hj  calculation. 

Suppose  ABC,  figure  1,  to  be 
the  middle  section  of  the  dome, 
each  plate  to  be  a  given  portion  of  ^ 
part  of  the  whole  circumference. 

Bisect  AB  at  E,  and  erect  a  per- 
pendicular as  E  C ;  divide  the  arc 
B  C  into  a  number  of  equal  parts, 
and  through  the  points  of  division, 
3,  2,  1,  0,  draw  lines  parallel  toAB, 
and  since  the  breadth  of  the  plate 
is  to  be  ^  of  the  whole  circumference, 
it  is  evident  that  the  breadth  at  points 
3,2,1,  0,  will  also  be  |  of  the  cir- 
cumference at  these  points ;  you 
have  therefore  only  to  measure  the 
diameter  at  those  points,  and  pro- 
ceed accordingly. 

Thus,  suppose  A  B,  figure  1,  to 
equal  6  feet  diameter,  you  will  find 
that  3  3,  is  by  measurement,  5  feet 
7i  inches  ;  and  2  2,  is  by  measure- 
ment 4  feet  7^  inches  ;  and  1  1,  is 
by  measurement  2  feet  11^  inches  ; 
and  0  0,  is  by  measurement  1  foot. 

Then  the  circumference  at  A  B , 
figure  1  will  equal  18  feet  10^  inches, 
divided  by  8  gives  2  feet  4^  inches 
for  breadth  of  template  at  F  H, 
figure  3. 

The  circumference  at  3  3,  figure  1, 
will  be  17  feet  8|  inches,  divided  by 
8  gives  2  feet  2  y%  inches  for  breadth 
of  template  at  3  3,  figure  3. 

The  circumference  at  2  2,  figure  1,  will  be  14  feet  5^  inches, 
divided  by  8  gives  1  foot  9|  inches  for  breadth  of  template  at  2  2, 
figure  3. 

The  circumference  at  1  1,  figure  1  will  be  9  feet  4  J  inches, 
divided  by  8  gives  1  foot  2  J^  inches  for  breadth  of  template  at  1  1, 
figure  3. 


179 

The  circnmforcQce  at  0  0,  figure  1  will  be  8  feet  1  ft  ineheB, 
divided  by  8  gives  i\l  inches  for  breadth  of  template  at  0  0, 
figure  8. 

If  you  then  take  the  thin  plate,  of  which  the  template  is  to  be 
made,  and  draw  upon  it  a  straight  line  as  F  H,  figure  8,  and 
bisect  it  by  a  perpendicular  I  K,  the  distance  between  I  and  K 
to  measure  one  fourth  part  of  the  circumference  of  base  A  B, 
figure  1,  and  set  oflfon  I  K,  equal  distances,  as  8,  2,  1,  0,  same 
as  on  the  dome  figure  1,  and  make  the  breadth  of  each  point 
same  as  found  by  calculation,  you  will,  upon  tracing  a  line  with 
a  thin  lath  through  these  points,  have  the  shape  of  the  template 
required.  The  distance  between  K  and  point  0  or  0,  is  the 
radius  for  describing  the  curve  line  at  that  point.  The 
radius  for  describing  the  curve  line  at  F  I  H  may  be  found  by 
calculation  ;  thus — subtract  ordinate  8  8  from  ordinate  A  B, 
and  divide  the  remainder  by  2 — this  gives  the  divisor  ;  then  say 
as  the  divisor  is  to  the  radius  of  the  base  of  dome,  as  the  distance 
between  the  two  ordinates  is  to  the  slant  edge  of  cone.  See 
fig.  2,  page  144. 

Example. — Ordinate  A  B  =  72  inches,  minus  ordinate  3  8  = 
67-025  inches='^^-'-*  =2-1875.  Then  by  proportion  as  2*1875 
inches  :  86  inches  :  :  12-375  inches  :  slant  edge  of  cone=-^-^^-  ® 
inch=l6  feet  llj  inches,  the  radius  required. 

To  find  the  Template  for  a  given  Short  Egg-end  Spherical. 

Figure  1  is  supposed  to  represent  the  egg- end,  the  plates  for 
forming  the  same  are  to  be  overlap  jointed,  the  breadth  of  each 
plate  to  bear  an  equal  portion  of  the  whole  circumference,  say 

1  part.     The  method  as  laid  down  in   the  figures  will  be  veiy 
easily  understood  from  the  following  observations. 

Suppose  the  centre  diameter  of  egg- end  to  equal  8  feet  11^ 
inches,  this  divided  by  2  gives  1  foot  11 1  inches  for  radius. 
The  circumference  equals  12  feet  4f  inches,  divided  by  6  gives 

2  feet  ^  inch  breadth  of  template  at  A  B,  figure  3,   centre  to 
centre  of  rivet  holes. 


N  2 
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In  the  first  place  draw  a  straight  line  as  A  B,  figure  1,  and 
bisect  A  B  at  E,  and  erect  a  perpendicular  line  E  C,  then  with 
radius  of  1  foot  1 1 1  inches  describe  the  semicircle ;  divide  the 
arc  a  b  c  d  e  into  any  number  of  equal  parts,  in  this  case  say  6, 
and  through  the  points  of  division  a  b  c  d  e,  draw  lines  parallel 
to  A  B  until  they  meet  at  perpendicular  E  C — this  part  of  the 
operation  is  now  complete.  The  semicircle  A  B,  figure  2,  is  the 
greatest  breadth  of  template  between  the  centres  of  rivet  holes  ; 
bisect  the  line  A  B  at  C,  by  a  perpendicular,  divide  the  arc  A  D 
into  the  same  number  of  equal  parts  as  taken  in  the  arc  ab  cde 
figure  1,  and  draw  lines  parallel  to  A  B  ;  having  done  this,  take 
the  sheet  iron  plate  for  template  and  draw  a  straight  line  at  A  B 
and  bisect  it  with  a  perpendicular,  making  the  distance  between 
E  and  F  to  equal  one  fourth  part  of  the  circumference  of  base 
A  B  figure  1.  Now  set  off  on  E  F,  equal  distances,  as  a  b  c  d  e, 
figure  1 ,  and  make  the  breadth  at  each  point  same  as  A  B  2  2, 
8  3,  4  4,  5  5,  figure  2,  drawing  the  lines  parallel  to  A  B ;  then 
bend  a  thin  lath  round  the  points,  and  through  them  trace  the 
curve  lines  of  both  sides  of  the  template.  The  distance  between 
F  and  point  5  or  5,  is  the  radius  for  describing  the  curve  line  at 
that  point.  The  radius  for  describing  the  curve  line  at  A  E  B 
will  be  found  by  making  the  perpendicular  line  E  C,  figure  1,  to 
any  length  required,  then  draw  the  slant  edge,  intersecting  the 
ordinates  at  points  a  and  b,  continuing  the  line  until  it  intersects 
at  the  vertex,  point  0.  The  length  from  a  to  0  will  be  the  radius 
required. 

Note. — It  will  be  observed  that  one  side  of  the  template,  figure  3, 
will  have  to  be  the  thickness  of  plate  shorter  than  the  other,  on  account 
of  the  overlap,  and  the  long  and  short  sides  must  both  be  divided  so  as 
to  contain  the  same  number  of  rivet  holes  ;  also,  the  broad  end,  A  B, 
will  have  to  be  divided  to  corresponrJ  with  the  holes  in  cylinder  end  of 
boiler,  or  whatever  it  may  have  to  be  joined  to. 
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To  find  the  template  for  a  given  long  Egg-end  Parabola;  tlie  breadth 
and  length  of  the  template  at  any  particular  place. 


Let  abode/,  figure  1, 
represent  the  Parabola,  the 
plates  to  be  either  over-lap  or 
jump  jointed,  the  breadth  of 
each  plate  to  be  a  given 
portion  of  the  whole  circum- 
ference, say  ^  part. 

The  breadth  of  the  tem- 
plate at  each  place  to  be 
found  by  calculation,  as 
follows — 


*^Mr  ■ 

■-•+fr\c 

Diameter  of  «  a  =  3  feet  6  inches  ;  circumference  of  a  a  =  10  feet 
11^  inches -=-6  =  1  foot  9|f  inches  =  breadth  of  template  at 
points  1  1,  figure  2. 

Diameter  of  5  &  =  3  feet  2  inches  ;  circumference  of  b  &  =  9  feet 
llf  inches-^-6  =  l  foot  7i  inches = breadth  of  template  at 
points  2  2. 

Diameter  of  c  c=2  feet  8  inches ;  circumference  of  c  c=8  feet  4^ 
in.-^6  =  l  foot  ^.\  inches  =  breadth  of  template  at  points  3  3. 

Diameter  oi  dd^=\  foot  11  inches  ;  circumference  of  c?  c?=6  feet 
\  inch-4-6  =  l  foot = breadth  of  template  at  points  4  4. 

Diameter  oi  e  «,  =  1  foot ;  circumference  of  e  «=3  feet  1|  inches 
^6  =  6^  inches  =  breadth  of  template  at  points  5  5. 

Note — The  points  are  the  centres  of  the  rivet  holes  for  over-lap 
joints. 

Now  take  the  sheet  iron  plate  intended  for  the  template  and 
draw  upon  it  a  straight  line,  as  1  1,  and  bisect  it  by  a  perpendi- 
cular B  A,  the  distance  between  B  and  A  to  measure  the  length 
of  half  the  arc  (a/  a),  figure  1,  and  set  off  on  B  A  equal  distances 


\m 


as  1,  2,  8,  4,  5,  same  as  on  the  parabola,  ah  c  d  e,  fi^ire  1, 
making  the  breftdth  at  each  point  same  as  found  by  calculation, 
thou  by  bending  a  thin  lath  round  the  points  and  tracing  a  line 
through  them,  will  give  the  shape  of  template  required.  The 
length  of  half  the  arc  {a  fa,)  will  be  found  by  the  following  rule. 

KuLE — To  the  square  of  the  ordinate  (a  g)  add  |  of  the  sqnare 
of  the  abscissa,  (gf,)  and  the  square  root  of  the  product  w&l  be 
the  length  of  half  the  arc  {a  f  a). 

Example 


inches. 

21  ordinate  a  g 

21 


inchus. 
86  =  abscissa^/ 


21 
42 

441  square  of  ordinate  a  g 
1728 
2169(46-5  inchw  =  3feet 

ro 


216 
108 

1296  =  square  of 
4       [abscissa  g  f 
3^5l8r 


10^  inches  =  length       

oi  half  the  arc,  {a  f  a)    1728= product  of  | 


86;  569 

516 

926)5300 

4625 

The  distance  between  A  and  point  5  or  5,  is  the  radius  for 
describing  the  curve  line  at  that  point.  The  radius  for  describing 
the  curve  line  at  0  B  0,  may  be  found  by  calculation,  as  given  in 
page  179  for  the  dome,  or  by  attending  to  instructions  laid  down 
in  same  page  for  the  short  egg-end  (spherical.) 
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To  find  the  Templates  for  a  givtn  Barrel  Spheroid  ;  the  breadthe 
and  lengths  at  any  parlitular  place,  by  calculation. 


Fia.  8. 


Vi«.  1. 


Fig.  2. 
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Let  A  B  C  D  E  F,  figure  1,  be  one  half  of  the  middle 
frustrum  of  the  barrel;  the  plates  for  forming  the  same  are 
to  be  over-lap  jointed,  and  the  breadth  of  each  plate  is  to 
bear  an  equal  portion  of  the  whole  circumference  of  each  place, 
Bay  tV  part. 

Thus,  the  diameter  of  A  B  to  measure  7  feet  6  inches,  the 
diameter  of  C  D  to  measure  7  feet  2  inches,  the  diameter  of  E  1?' 
to  measure  6  feet  5  inches ;  then  the  circumference  of  A  B  will 
equal  23  feet  6|  inches,  which,  divided  by  10,  gives  for  breadth  of 
template  at  1  1,  (figure  2)  2  feet  4^  inches,  at  that  point,  between 
centres  of  rivet  holes. 


185 

The  circumference  of  C  D  will  equal  22  feet  6  inches,  divided 
by  10,  gives  for  breadth  of  templuto  at  2  2,  2  feet  3  inches  at 
that  point,  between  centres  of  rivet  holes. 

The  circumference  of  E  F  will  equal  20  feet  1 1  inches,  divided 
by  10,  gives  2  feet  0^%  inch  for  breadth  of  template  at  the  point 
8  8,  between  centres  of  rivet  holes. 

The  other  half  of  the  frustum  will  measure  the  same  dimentions 
as  the  above  calculations. 

The  length  of  the  arc  and  the  versed  sine  may  be  found  as  fol- 
lows— 

Suppose  the  cord  line  to  measure  88  inches,  this  divided  by  2 
gives  -li  inches,  and  the  square  of  44  inches  equals  193G  inches. 

Find  the  versed  sine  by  taking  the  difference  between  the  two 
diameters  A  B  and  E  F,  figure  1,  and  divide  the  remainder  by  2  : 
Thus— A  B=7  feet  6  inches. 
EF=6    „    5     „ 
2)1        i 

0         6i  inches= versed  sine. 
Then  square  the  versed  sine  and  add  the  product  to  the  square  of 
i  the  cord,  and  from  their  united  sum  take  the  square  root,  which 
gives  the  length  of  cord  of  half  the  arc  A  B,  figure  4. 

44  Examples.  Fio.  4. 

44 

176 

176  ^^ 

—88  tncAei.— 


1936= square  i  of  cord 

42-25 
1978-26  (  44-47=square  rooU 
16 


84  )  378  6-6 

336  6-5 

884  )    4226  

^536_  325 

8887)  68900  890 


62209 


42*25  square  of 
versed  sine. 
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Now  if  we  take  the  square  root  and  multiply  it  by  8,  and  from 
the  product  subtract  the  whole  cord  line,  and  divide  the  remain- 
der by  3,  we  shall  have  the  length  of  the  arc  nearly. 

44-47 
8 


Consequently  the  length  of  the  template, 

855-76         figure  2,  between  centres  of  the  rivet 
88  holes  3  and  4,  will  be  7  feet  6^  inches 


8)  267-76 


89-25=89^  inches. 

Having  completed  the  dimensions  of  template  for  middle  frus- 
tum we  proceed  to  find  the  template  for  the  spherical  or  Egg  ends 
of  the  barrel. 

Thus,  the  diameter  of  1  1,  figure  1,  will  equal  6  feet  4^  inches ; 
the  diameter  of  2,  2,  will  equal  5  feet  4^  inches;  the  diameter 
of  3  3,  will  equal  4  feet  9^  inches  ;  the  diameter  of  4  4,  will  equal 
8  feet  7^  inches  ;  the  diameter  of  5  5,  will  equal  2  feet  2^ 
inches. 

Then  the  circumference  of  1  1,  equals  19  feet  11^  inches -r  10 
gives  for  breadth  of  template  at  11,  figure  3,  1  foot  11 1|  inches 
at  that  point,  centre  to  centre  of  rivet  holes. 

The  circumference  of  2  2,  equals  17  feet  10  inches,  -f- 10 
gives  for  breadth  of  template  at  2  2,  figure  3,  1  foot  9f  inches 
at  that  point,  centre  to  centre  of  rivet  holes. 

The  circumference  of  3  3,  equals  14  feet  11^  inches, -r  10 
gives  breadth  of  template  at  3  3,  figure  3,  1  foot  6}f  inches  at  that 
point,  centre  to  centre  of  rivet  holes. 

The  circumference  of  4  4,  equals  11  feet  3^  inches, -r  10  gives 
breadth  of  template  at  4  4,  figure  3,  1  foot  1^  inch  at  that  point, 
centre  to  centre  of  rivet  holes. 

The  circumference  of  5  5,  equals  6  feet  10  inches,  -r  10  gives 
breadth  of  template  at  5  5,  figure  3,  8xV  inches  at  that  point, 
centre  to  centre  of  rivet  holes. 

N.B. — To  mark  out  the  template,  follow  the  instructions  laid 
down  for  the  dome,  figure  2,  page  178,  and  the  template  will 
be  the  shape  required. 
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THE  BOILER-MAKERS' 

AND 

[RON   SHIP-BTJILDERS'    COMPANION 

SECTION  VI. 

Approximate  Rules  for  findiny  the  Weight  of  different  figures  oj 
Wrought  Iron  and  Steel. 

Rule  1 :  For  Round  Iron — Multiply  the  square  of  the  diame- 
ter in  inches,  by  the  length  in  feet,  and  by  2-03,  and  the  product 
will  be  the  weight  in  pounds  avoirdupois,  nea/rly. 

Rule  2  :  For  Square  Iron — Multiply  the  area  of  the  end  of 
the  bar  in  inches,  by  tha  length  in  feet,  and  by  3-36  ;  the  produM 
will  be  the  weight  in  pounds  avoirdupois,  nearly. 

Rule  3  :  For  Squarv.  Angled,  T^  Convex,  or  any  figure  of 
Beam  Iron — Ascertain  the  area  of  the  end  of  each  figure  of  bar,  in 
inches,  then  multiply  the  area  by  the  length  in  feet,  and  that 
product  by  10,  and  divide  by  three ;  the  remainder  will  ba  the 
weight  in  pounds  avoirdupois,  nearly. 

Rule  4  :  For  Square  Cast  Steel — Multiply  the  area  of  the  end 
of  the  bar  in  inches,  by  the  length  in  feet,  and  that  product  by 
8-4  ;  the  product  will  be  the  weight  in  pounds  avoirdupois  nearly. 

Rule  5  :  For  Round  Cast  Steel — Multiply  the  square  of  the 
diameter  in  inches,  by  the  length  in  feet,  and  that  product  by 
*i-67 ;  the  product  will  give  the  weight  in  pounds  avoirdupois, 
nearly. 
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Examples. 


What  is  the  weight  of  a  round 
bar  of  wrought  iron,  6  feet  long 
and  2  inches  diameter  ? 


2  inches  diameter. 


What  is  the  weight  of  a 
square  bar  of  wrought  iron  6 
feet  long  and  2^  inches  on  side 
of  square  ? 

2*5=2^  inches,  side  of 
2-6  square. 


4  square  of  diameter. 
6  feet,  the  length. 

125 

50 

24- 

2-63  multipUer. 

6-25=area  of  end  of  bar, 
6  feet,  the  length. 

72 

144 

48 

87-50 
3-36  multiplier. 

22500 

63-12=.2  qrs.  7  Ihs.— Ana. 


11260 
11250 


126-0000=^w«.  126  lbs. 


The  area  of  the  end  of  a  bar 

of  square  angled  iron  equals  3 
gquare  inches;  what  is  the  weight 
of  6  feet  in  length  ? 

3  square  inches  =aroa. 
6  feet,  the  length. 

18 
10 

8  I  180 


The  area  of  the  end  of  a  bar 
of  convex  (or  half  round  iron)  is 
equal  to  2  J  square  inches ;  what 
is  the  weight  of  12  feet  ? 

2*75  square  inohes-=are8 
12 

8300 
10 


3    33000 


60  lbs.=^«*. 


110'\b9.  =  An8, 


[IbOj 

TABLE    XXVIII. 

WEIGHT  OF  WROUGHT  IRON  AND  STEEL. 


METAliS. 


Weight  of  a 

caoio  foot  in 

ounces. 


Iron  Bars    

Steel,  soft    

,,  hardened  but  not  tempered 
„  tempered  but  not  hardened! 
,,     tempered  and  hardened  ...| 


7,788 
7,883 
7,840 
7,816 
7,818 


Weif^ht  of  a 

cubic  /oot  in 

pounds. 


48G-8 
489-6 
490-0 

488-5 
488-6 


WeiRht  of  a 

cubic  inch   ii 

parts  of  a 

pound. 


0-281 
0-283 
0-283 
0-283 
0-283 


TABLE    XXIX. 

WEIGHT    OF    BOILER    PLATES, 

Per  Square  Foot. 
From  ^  of  an  inch  to  1^  inch  thict.. 


Thick    ... 

k 

tV 

i 

tV 

1 

i\ 

i 

^6 

Weight... 

qrs  lbs 

0  5 

qrs      lbs 

0     7i 

qrs  lbs 

0  10 

qrs      lbs 

0  12^ 

qrs  lbs 

0  15 

qrs      lbs 

0  17^ 

qrs  lbs 

0  20 

qrs      lbs 

0  22i 

Thick    ... 

1 

n 

i 

il 

i 

H 

lin. 

liin. 

W^eight... 

qrs  lbs 

0  25 

qrs      lbs 

0  27.i 

qrs  lbs 

1     2 

qrs      lbs 

1     4i 

qrs  lbs 

1     7 

qrs      lbs 

1  n 

qrs  lbs 

1  12 

qrs      lbs 

1  17 

TABLE    XXX. 

Weight  of  Malleable  Kounb  Iron,  from  1  foot  to  6  feet  in  length. 


Size  of 

1  FOOT. 

2  FEET. 

8  FEET. 

4  FEET. 

5    FEET. 

Iron  in 

inches and 
parts. 

qrs.  Ibi.  oz. 

qrs.    lbs. 

02. 

qrs.  lbs. 

OE. 

qrs.    lbs. 

oz. 

qrs.  lbs.  08. 

0^ 

0      0    10 

0     1 

4 

0       1 

14 

0     2 

8 

0     8     2 

- 

01 

0     10 

0     2 

0 

0     8 

0 

0     4 

0 

0     6     0 

0| 

0     17 

0     2 

14 

0     4 

5 

0     5 

12 

0     7     3 

0^ 

0     2     0 

0     4 

0 

0     6 

0 

0     8 

0 

0  10     0 

0     2  10 

0     6 

4 

0     7 

14 

0  10 

8 

0  13     2 

1 

1^ 

0     8     6 

0     6 

10 

0     9 

15 

0  13 

4 

0  16     9 

1 

n 

0     4     2 

0     8 

4 

0  12 

6 

0  16 

8 

0  20  10 

H 

0     4  15 

0     9 

14 

0  14 

13 

0  19 

12 

0  24  11 

n 

0     5  15 

0  11 

14 

0  17 

13 

0  23 

12 

1     1  11 

i 

ii 

0     6  15 

0  13 

14 

0  20 

13 

0  27 

12 

1     6  11 

If 

0     8     0 

0  16 

0 

0  24 

0 

1     4 

0 

1  12     0 

u 

0     9     4 

0  18 

8 

0  27 

12 

1     9 

0 

1  18     4 

2 

0  10     8 

0  21 

0 

1     3 

8 

1  14 

0 

1  24     8 

2| 

0  11  14 

0  23 

12 

1     7 

10 

1  19 

8 

2     8     6 

2i 

0  13     5 

0  20 

10 

1  11 

15 

1  25 

4 

2  10     9 

2| 

0  14  13 

1     1 

10 

1  16 

7 

2     3 

4 

2  18     1 

2i 

0  16     7 

1     4 

14 

1  21 

5 

2     9 

12 

2  26     3 

2| 

0  18     2 

1     8 

4 

1  26 

6 

2  16 

8 

3     6  10 

2| 

0  19  15 

1  11 

14 

2     3 

13 

2  23 

12 

3  15  11 

n 

0  21  12 

1  15 

8 

2     9 

4 

8     3 

0 

3  24  12 

8 

0  23  11 

1  19 

6 

2  15 

1 

3  10 

12 

4     6     7 

8i 

0  27  13 

1  27 

10 

2  27 

7 

3  27 

4 

4  27     1 

3i 

14     5 

2     8 

10 

3  12 

15 

4  17 

4 

5  21     9 

3| 

1     9     1 

2  18 

2 

8  27 

3 

5     8 

4 

6  17     6 

1 

4 

1  14     8 

8     0 

6 

4  14 

9 

6     0 

12 

7  14  15 

4i 

1  19     8 

8  10 

6 

5     1 

9 

6  20 

12 

8  11  15 

4.^ 

1  25     6 

3  22 

12 

5  20 

2 

7  17 

8 

9  14  14 

4^1 

2     8     6 

4     6 

10 

6     9 

15 

8  13 

4 

10  16     9 

5 

2     9  15 

4  19 

14 

7     1 

13 

9  11 

12 

11  21  11 

5i 

2  16     8 

5     5 

0 

7  21 

8 

10  10 

0 

12  26     8 

6^ 

2  23     9 

5  19 

2 

8  14 

11 

11  10 

4 

14     5  13 

6 

3  10  11 

6  21 

6 

10     4 

1 

13  14 

12 

16  25     7 

7 

4  16  14 

9     5 

12 

13  22 

10 

18  11 

8 

23     0     6 

8 

6     0     6 

12     0 

10 

18     0 

15 

24     1 

4 

30     1     9 

TABLE    XXXI. 

Weight  or  Mallxable  Square  Iron,  from  1  foot  to  5  feet  in  length. 


Size  of 

1  FOOT. 

2  FEET. 

8  FEET. 

4  FEET. 

6    FEET. 

Iron  in 
InohoBaiid 

* 

pai-ts. 

qrs.  lbs 

OS. 

qra.    lbs.  o«. 

qrs.   lbs. 

Ol. 

qifl.   lbs. 

OS. 

qrs.  lb«,  Ol. 

0     4     1 

0^ 

0     0 

18 

0       1    10 

0     2 

7 

0     8 

4 

0& 

0     1 

5 

0       2    10 

0     3 

15 

0     5 

4 

0     6     9 

OJ 

0     1 

14 

0     3  12 

0     5 

10 

0     7 

8 

0     9     6 

Oi 

0     2 

9 

0     5     2 

0     7 

11 

0  10 

4 

0  12  13 

0     8 

5 

0     6  10 

0     9 

15 

0  13 

4 

0  16     9 

'^k 

0     4 

4 

0     8     8 

0  12 

12 

0  17 

0 

0  21     4 

1^ 

0     5 

4 

0  10     8 

0  15 

12 

0  21 

0 

0  26     4 

n 

0     6 

5 

0  12  10 

0  18 

15 

0  25 

4 

1     8     9 

u 

0     7 

9 

0  15     2 

0  22 

11 

1     2 

4 

1     9  13 

ll 

0     8 

14 

0  17  12 

0  26 

10 

1     7 

8 

1  16     6 

IJ 

0  10 

4 

0  20     8 

1     2 

12 

1  13 

0 

1  28     4 

8 

0  11 

13 

0  23  10 

1     7 

7 

1  19 

4 

2     8     1 

2 

0  13 

7 

0  26  14 

1  12 

5 

1  25 

12 

2  11     8 

^h 

0  15 

1 

12     2 

1  17 

3 

2     4 

4 

2  19     5 

n 

0  17 

0 

16     0 

1  23 

0 

2  12 

0 

8     10 

2| 

0  18  15| 

1     9  14 

2     0 

13 

2  19 

12 

3  10  11 

2i 

0  21 

0 

1  14     0 

2     7 

0 

3     0 

0 

3  21     0 

2| 

0  23 

2 

1  16     4 

2  10 

6 

3     4 

8 

3  26  10 

2J 

0  25 

6 

1  22  12 

2  20 

2 

8  17 

8 

4  14  14 

n 

0  27 

12 

1  27     8 

2  27 

4 

8  27 

0 

4  26  12 

3 

1     2 

4 

2     4     8 

3     6 

12 

4     9 

0 

5  11     4 

3i 

1     7 

7 

2  14  14 

3  22 

5 

5     1 

12 

6     9     3 

H 

1  13 

2 

2  26     4 

4  11 

6 

5  24 

8 

7     9  10 

3| 

1  18 

4 

3     8     8 

4  26 

12 

6  17 

0 

8     7     4 

4 

1  25 

12 

3  23     8 

5  21 

4 

7  19 

0 

9  16  12 

4i 

2     4 

11 

4     9     6 

6  14 

1 

8  18 

12 

10  23     7 

4i 

2  12 

0 

4  24     0 

7     8 

0 

9  20 

0 

12     4     0 

41 

2  19 

12 

5  11     8 

8     3 

4 

10  23 

0 

13  14  12 

5 

3     0 

0 

6     0     0 

9     0 

0 

12     0 

0 

15     0     0 

,      ^k 

3     8 

9 

6  17     2 

9  25 

11 

13     6 

4 

16  14  18 

5k 

3  17 

10 

7     7     4 

10  24 

14 

14  14 

8 

18     4     2 

6 

4     8 

15 

8  17  14 

12  26 

18 

17     7 

12 

21  16  11 

1     7 

5  24 

10 

11  21     4 

17  17 

14 

23  14 

8 

29  11     2 

'      8 

7  19 

0 

15  10     0 

23     1 

0 

30  20 

0 

38  11     0 

TABLE    XXXII. 

■WEIGHT  OF  MALLEABLE  FLAT    lEON. 


i 

H 

•3 
1 

1  FOOT. 

2  FEET. 

8  FEET. 

4  FEET. 

5 

FEET. 

IN 

IN. 

qrs.  lbs.  oz. 

qrs. 

lbs.  oz. 

qrs.  lbs. 

oz. 

3.^ 

qrs. 

lbs.  oz. 

qra 

lbs.  oz. 

k 

1~ 

0 

0  6.i 

0 

0  13 

0  1 

0 

1  10 

0 

2  0^ 

n 

0 

0  8 

0 

1  0 

0  1 

8 

0 

2  0 

0 

2  8 

n 

0 

0  10 

0 

1  4 

0  1 

14 

0 

2  8 

0 

3  2 

n 

0 

0  111 

0 

1  7 

0  2 

n 

0 

2  14 

0 

3  9^ 

2 

0 

0  18 

0 

1  10 

0  2 

7 

0 

3  4 

0 

4  1 

^k 

0 

0  15 

0 

1  14 

0  2 

13 

0 

3  12 

0 

4  11 

^h 

0 

1   03 

0 

2  n 

0  3 

2i 

0 

4  3 

0 

5  3| 

2| 

0 

1  2 

0 

2  4 

0  8 

6 

0 

4  8 

0 

5  10 

3 

0 

1  4 

0 

2  8 

0  8 

12 

0 

5  0 

0 

6  4 

3.^ 

0 

1  7^ 

0 

2  15 

0  4 

6^ 

0 

5  14 

0 

7  5^ 

4 

0 

1  101 

0 

8  5 

0  4 

15i 

0 

6  10 

0 

8  4^ 

4^ 

0 

1  13.1 

0 

8  11 

0  5 

81 

0 

7  6 

0 

9    H 

5 

0 

2  11 

0 

4  3 

0  6 

H 

0 

8  6 

0 

10  7i 

5^ 

0 

2  4-3 

0 

4  9^ 

0  6 

IH 

0 

9  3 

0 

11  71 

6 

0 

2  8 

0 

6  0 

0  7 

8 

0 

10  0 

0 

12  8 

7 

0 

2  15 

0 

5  14 

0  8 

13 

0 

11  12 

0 

15  11 

k 

1 

0 

0  13 

0 

1  10 

0  2 

7 

0 

3  4 

0 

4  1 

u 

0 

1  0 

0 

2  0 

0  3 

0 

0 

4  0 

0 

5  0 

n 

0 

1  4 

0 

2  8 

0  3 

12 

0 

5  0 

0 

6  4 

n 

0 

1  7 

0 

2  14 

0  4 

5 

0 

5  12 

0 

7  3 

2 

0 

1  Hi 

0 

3  li 

0  5 

3i 

0 

6  15 

0 

8  lOf 

2i 

0 

1  14 

0 

3  12 

0  5 

10 

0 

7  8 

0 

9  6 

2i 

0 

2  U 

0 

4  3 

0  6 

4^ 

0 

8  6 

0 

10  7i 

2| 

0 

2  4i 

0 

4  n 

0  6 

m 

0 

9  3 

0 

11  71 

3 

0 

2  8 

0 

5  0 

0  7 

8 

0 

10  0 

0 

12  8 

3^ 

0 

2  15 

0 

5  14 

0  8 

13 

0 

11  12 

0 

14  11 

4 

0 

3  51 

0 

6  11 

0  10 

Oh 

0 

13  6 

0  16  lull 

4^ 

0 

8  12 

0 

7  8 

0  11 

4 

0 

15  0 

0 

18  12 

5 

0 

4  3 

0 

8  6 

0  12 

9 

0 

16  12 

0 

20  15 

5,^ 

0 

4  91 

0 

9  3i 

0  13 

13i 

0 

18  7 

0 

23  Oi 

6 

0 

5  0 

0 

10  0 

0  15 

0 

0 

20  0 

0 

25  0 

7 

0 

5  14 

0  11  12 

0  17 

10 

0 

23  8 

1 

1  6 

8 

0 

6  11^ 

0 

13  7 

0  20 

2i 

0 

26  14 

1 

6  9i 
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WEIGHT  OP  MALLEABLE  FLAT    IRON. 


H 

IN 

i 

•9 

1 

1  FOOT. 

2  FEET. 

8  FEET. 

4  FEET. 

5  FEET. 

IN. 

qre,  lbs.  oz. 

qrs.    lbs 

oz. 

qrs.  lbs.  oz. 

qn.    lbs.   oz. 

qn.  lbs.  oz. 

1~ 

0    1 

4 

0    2 

8 

0     8  12 

0     5     0 

0     6     4 

u 

0    1 

9 

0     8 

2 

0     4  11 

0     6     4 

0    7  13 

n 

0    1 

14 

0     3 

12 

0     5  10 

0     7     8 

0     9     6 

li 

0    2 

3 

0     4 

6 

0     6     9 

0     8  12 

0  10  15 

2 

0    2 

8 

0     5 

0 

0     7     8 

0  10     0 

0  12     8 

2i 

0    2 

13 

0     5 

10 

0     8     7 

0  11     4 

0  14     1 

2^ 

0    8 

2 

0     6 

4 

0     9     6 

0  12     8 

0  15  10 

2^ 

0    8 

7 

0     6 

14 

0  10     5 

0  18  12 

0  17     8 

8 

0    3 

12 

0     7 

8 

0  11     4 

0  15  10 

0  18  12 

3.i 

0    4 

6^ 

0     8 

13 

0  18     8i 

0  17  10 

0  22     Oi 

4 

0    5 

0^ 

0  10 

1 

0  15     1^ 

0  20     2 

0  25     2i 

4i 

0    5 

10^ 

0  11 

5 

0  16  15^ 

0  22  10 

1     0     4^ 

5 

0    6 

4^ 

0  12 

9 

0  18  13i 

0  25     2 

1     8     6^ 

51 

0    6 

Ui 

0  13 

13^ 

0  20  12i 

0  27  11 

1     6     91 

6 

0    7 

8i 

0  15 

n 

0  22  lOi 

12     3 

1     9  Hi 

7 

0    8  13 

0  17 

10 

0  26     7 

1     7     4 

1  16     1 

i 

1 

0    1 

lOi 

0     8 

5^ 

0     5     Oi 

0     6  11 

0     8     5H 

u 

0    2 

U 

0     4 

3 

0     6     4i 

0     8     6 

0  10     7i 

n 

0    2 

8 

0     5 

0 

0     7     8 

0  10     0 

0  12     8 

li 

0    2 

15 

0     5 

14 

0     8  18 

0  11  12 

0  14  11 

2 

0    8 

5i 

0     6 

11 

0  10     0^ 

0  13     6 

0  16  Hi 

2i 

0    3 

12 

0     7 

8 

0  11     4 

0  15     0 

0  18  12 

2^ 

0    4 

8 

0     8 

6 

0  12     9 

0  16  12 

0  20  15 

2| 

0    4 

n 

0     9 

8i 

0  18  18J 

0  18    7 

0  23     Of 

8 

0    5 

Oi 

0  10 

1 

0  15     1^ 

0  20     2 

0  25     2i 

8i 

0    5 

14 

0  11 

12 

0  17  10 

0  23     8 

1     1     6 

4 

0    6 

lU 

0  18 

7 

0  20     2^ 

0  26  14 

1     5     9i 

^ 

0    7 

8i 

0  15 

u 

0  22  lOi 

12     8 

4 

1     9  Hi 
1  13  14 

5 

0    8 

6 

0  16 

12 

0  25     2 

15     8 

5^ 

0    9 

8^ 

0  18 

7^ 

0  27  Hi 

1     8  15 

1  18     2i 
1  22     5 

6 

010 

1 

0  20 

2 

12     8 

1  12     4 

7 

Oil 

12 

0  23 

8 

1     7     4 

1  19     0 

2     2  12 

^^i;^ 

8 

0  13 

7 

0  26 

14 

1  12     5 

1  25  12 

2  11     8 
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WEIGHT  OF  MALLEABLE  FLAT    lEON. 


IN 

i 
1 

1  FOOT. 

2  FEET. 

8  FEET. 

4  FEET. 

5   FEET. 

IW. 

qra.  lbs.  oz. 

qrs.    lbs.  oz. 

qrs.   lbs.   oz. 

qrs.    lbs.   oz. 

qrs.  lbs.  oz. 

1 

"^r 

0    2     9| 

0     5 

81 

0    7  13^ 

0  10     7 

0  13     Of 

H 

0    3     2 

0     6 

4 

0     9     6 

0  12     8 

0  15  10 

If 

0    3  lOi 

0     7 

6 

0  10  151 

0  14  10 

0  18     41 

2 

0    4     3 

0     8 

6 

0  12     9 

0  16  12 

0  20  15 

2i 

0    4  Hi 

0     9 

7 

0  14     21 

0  18  14 

0  23     91 

2^ 

0    5     4 

0  10 

8 

0  15  12 

0  21     0 

0  26     4 

2| 

0    5  12 

0  11 

8 

0  17     4 

0  23     0 

1     0  12 

3 

0    6     43 

0  12 

9^ 

0  18  14i 

0  25     3 

1     3     71 

8i 

0    7     61 

0  14 

11 

0  22     01 

1     1     6 

1     8  111 

4 

0    8     6 

0  16 

12 

0  25     2 

16     8 

1  13  14 

4i 

0    9     7 

0  18 

14 

10     6 

1     9  12 

1  19     3 

6 

010     8 

0  21 

0 

13     8 

1  14     0 

1  24     8 

6i 

0 11     8| 

0  23 

1-^ 

1     6  lOi 

1  18     3 

2     1  llf 

6 

0  12     9^ 

0  25 

3 

1     9  121 

1  22     6 

2     6  15^ 

7 

014  11 

1     1 

6 

1  16     1 

2     2  12 

2  17     7 

8 

016  121 

1     5 

9 

1  22     51 

2  11     2 

2  27  141 

1 

U 

0    3     2 

0     6 

4 

0     9     6 

0  12     8 

0  15  10 

H 

0    3  12 

0    7 

8 

0  11     4 

0  15     0 

0  18  12 

l| 

0    4     61 

0     8 

13 

0  13     31 

0  17  10 

0  22     01 

2 

0    5     01 

0  10 

1 

0 15  n 

0  20     2 

0  25     21 

2i 

0    5  101 

0  11 

5 

0  16  151 

0  22  10 

1     0     41 

2i 

0    6     4f 

0  12 

n 

0  18  14| 

0  25     3 

1     8     71 

2| 

0    6  143 

0  13 

131 

0  20  12i 

0  27  11 

1     6     9| 

3 

0    7     9 

0  15 

2 

0  22  11 

12     4 

1     9  13 

3i 

0    8  13 

0  17 

10 

0  26     7 

17     4 

1  16     1 

4 

010     1 

0  20 

2 

12     3 

1  12,  4 

1  22     6 

^ 

Oil     5 

0  22 

10 

1     6  15 

1  17     4 

2     0     9 

5 

012     9 

0  25 

2 

1     9  11 

1  22     4 

2     6  13 

5^ 

013  131 

0  27 

11 

1  13     81 

1  27     6 

2  13     31 

6 

015     1| 

1     2 

3i 

1  17     5i 

2     4     7 

2  19     8i 

7 

017  10 

1     7 

4 

1  24  14 

2  14     8 

3     4     2 

8 

0  20     2i 

1  12 

5 

2     4    71 

2  24  10 

8  16  121 
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I 

IN 

I 

d 

1 

« 

1  FOOT. 

2  FEET. 

8  FEET. 

4  FEET. 

6    FEET. 

IK. 

qrs.  lbs.  oz. 

qrs.    Ibfl 

.  oz. 

qrs.   lbs,   oz. 

qrs.    lbs.   og. 

qrs.  lbs.  oz. 

^r 

0    4 

6i 

0     8 

13 

0  13     3.J 

0  17  10 

0  22     Oi 

1^ 

0    5 

2 

0  10 

4 

0  15     6 

0  20     8 

0  25  10 

2 

0    5 

14 

0  11 

12 

0  17  10 

0  23     8 

1     1     6 

2] 

0    6 

91 

0  13 

3 

0 19  m 

0  26     6 

1     4  15i 

2^ 

0    7 

5.1 

0  14 

11 

0  22     0^ 

1     1     6 

1     8  Hi 

2:] 

0    8 

1 

0  16 

2 

0  24     3 

1     4     4 

1  12     5 

3 

0    8 

13 

0  17 

10 

0  26     7 

1     7     4 

1  16     1 

3.^ 

010 

M 

0  20 

9 

1     2  13i 

1  13     2 

1  23     Gh 

4 

Oil 

12 

0  23 

8 

17     4 

1  19     0 

2     2  12 

H 

013 

3i 

0  26 

7^ 

1  11  lU 

1  24  15 

2  10     21 

6 

0  14 

11 

1     1 

6 

1  16     1 

2     2  12 

2  17     7 

H 

0  16 

2^ 

1     4 

5 

1  20     7^ 

2     8  10 

2  24  12^ 

6 

0  17 

10 

1     7 

4 

1  24  14 

2  14     8 

3     4     2 

7 

0  20 

9 

1  13 

2 

2     5  11 

2  26     4 

3  18  13 

8 

0  23 

8 

1  19 

0 

2  14     8 

3  10     0 

4     5     8 

9 

0  26 

7 

1  24 

14 

2  23     6 

3  21  12 

4  20     3 

1 

IV 

0    5 

0^ 

0  10 

1 

0  15     1^ 

0  20     2 

0  25     2h 

n 

0    5 

13:j 

0  11 

11^ 

0  17     9^^ 

0  23     7 

1     1     41 

2 

0    6 

Hi 

0  13 

7 

0  20     2i 

0  26  14 

1     5     9.^ 

2t 

0    7 

9 

0  15 

2 

0  22  11 

12     4 

1     9  13 

2.V 

0    8 

6 

0  16 

12 

0  25     2 

1     5     8 

1  13  14 

21 

0    9 

31 

0  18 

7 

0  27  lOh 

1     8  14 

1 18  n 

3 

0  10 

1 

0  20 

2 

12     3 

1  12     4 

1  22     5 

3i 

Oil 

12 

0  23 

8  1 

17     4 

1  19     0 

2     2  12 

4 

013 

7 

0  26  14 

1  12     5 

1  25  12 

2  11     3 

4i 

0  15 

21 

1     2 

5* 

1  17     8\ 

2     4  11 

2  19  131 

5 

0  16 

121 

1     5 

9 

1  22     6i 

2  11     3 

2  27  15ji 

5.i 

018 

7^ 

1     8 

15 

1  27     6h 

2  17  14 

3     8     5^ 

6 

0  20 

2^ 

1  12 

5 

2     4     7i 

2  24  10 

8  16  12^ 

7 

0  23 

8 

1  19 

0 

2  14     8 

3  10     0 

4     5     8 

8 

0  26 

14 

1  25 

12 

2  24  10 

3  23     8 

4  22     6   1 

9 

1    2 

33 

2     4 

n 

3     6  Uk 

4     8  15 

5  11     2i 

TABLE    XXXIII. 

WEIGHT  OF  OEDINAEX  ANGLED  IRON. 


1 

i 

iH  Oq  ^  O  CO  W3  ^  T-H  t>  tH  -*  CD  CO  O  CO  o  xo 
rH  T-H          1—1  1—1          tH                        I— 1          1-1 

ococqc£)00(MrHcot-cqoqoococo(MOOO 

i-li-HT-lr-lrHCQ(M(M          i— liHi-tOIC^ 
OOOOOOOOi-lTHiHiHTHrH(M<M<M 

fO 

1 

OTi(Q0'*CM0q<MTj<c0^00<M^TH^05(M 
i-H                                         tH  1—1          tH                  1— 1          r-1 

OOrHO-^COCSOOCqcMCOCOi-IWSCOirHOt^ 
rHi-lrHi-li-)rHCq                          r-tiHrHCMO^Ol 

o 

co<;D(^^^t>ioorHiOTHoqc^l05Tt^oiOOu^ 

1—1  1—1          1—1  1—1                         tH                  tH                  tH 

t>OiOOi-ICOW)«305iCi-lO«30000CO(MI>> 
1— lr-li-<THi— l(M                                         tHi— li— 1 

OOOOOOOOOrHiHTHTHrHiHrHiH 

cqQOOGO<M<?qQO-«*T}<T^OaO'<^QOrJiTt<ei 
l-<                           1— 1   rH                                                                                   1-H 

W3t-t-a>OGqC^W30COCOCOrHirHiO'=^QO 
rHT-li-l,-IOqCN(MOq 

OOOOOOOOOOOOiHtHiHi-ItH 

eh' 

CD 

»00'<:t<<MTH05CDt>COl>'^'<^U3<MiOCOOS 
rH                                                                              tH           1-t 

T^XOOt-Q0050i-IJiOt-t-05i-lCq^-#t- 

T-(rHrH1-l1-lcqcq(^^<^^(M 
ooooooooooooooooo 

cq 

i 

^oqoo(M(x»c:D^o<MOQO^ocqo(Mco 

THrHi— 1                           1— li— 1                   THrHiH 
(MOOCO^iOCDCOt^OrHi-lCO^TjICOCDOO 

ooooooooooooooooo 

'^ 

1 

vS 

t-^OlCOrHCOOQCOrHCOCMO^CO^i-lCO 
1—1  1—1           1—1                   1— 1           1— 1   rH   rH 

THTHrHOqcqCOCOCOU3XOXOCDI>t>000005 
OOOOOOOOOOOOOOOOO 

JO  a.i'jnao  ux  8S8U5[0tTix 

«|2  Hrx  »j^  H^  H^  -^J^  H^  ^J^  MiM  t-^  Mloo  t-]^  Hc»  t-|^  H«  f]^  -^e♦ 

m  (jooa  JO    ssaiD{oiqi 

wloo  c-!^  Mto  t-!^  r-]^  He«  Hci  aj^  -5|c8  j^  .olas  oo^*  n|^  nH*  e^  -^  H« 

p+^  *  1^}*  '^c*  p"t|W  coH*  fOf^                   f^^  'H^  iH|<N  iH|oi  •H|c*  foW*  coW 

T-lrHi-li-liHi-l01Cq(MOq<M(MCslCq<MCO(» 
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Or-lOO'MCO«OOOCX)CO'^'rt«T-i(MO»HOO'ii(M<;OOOOaOOOO      i 
tHtHtH                                           rHi-t                           i-Ht-Ii-i                                           rH 

eqiOOCOQO»OU5<X>COOO'^'«^OCOOO-t<r-4QO»OOOCO<M-^ 

C^OlCOOOCOCO^MOOOOCO-^CO^USCOCOtiiOCOi-HtMOOflOOOOO 

C<J'^OTt4Q0cM(M^O'*<<M(MOCqO'^O<M00<MOOO-t<«0 
1— t                         T— It— It— IrHi— (>— (1— (                  rHr— ItH                         tH 

rH'^CDCMCOOiCOi-HOit^'^OOrHltDO^OCOb-rHOOit^CO 
rHCqrH           oq           tH           tH           cm           CMrHi— Ir-t           (MG^rH           i-li— ItH 

(Mi-l(M00(MCO<M0O(MCO00COCOTt<(MCOT*<'«^Cqi-ICq(M©l<N0O 

W>i-lO'^'*<M(M0iCD0iOOC0<MOi-ia0O'^<M00Oa005C0 
tH                tH                                           tH  ?-I                                    t-i                                           r-i 

t-C0Tj4i0Ocq01i0«0OC0TtlC00iTiiC0S0C0OO0i^C0»0C0 
CMtH          1— Ir- ICM          tH          (M          rH          tH          (Mi— 1           i— ItHt-I                         i— I 

i-lrH(M(M(M(M<MCq(MCMC0(MC0CO<M(MCOT*ioq,-irl<M<M(M(M 

01-#OQ0O0000'«t<O'>*00Q0eq00O'^O00Oa0OOOTt<'*J< 
rH                                                                                           »-l 

':Ot*OiHlO(:oaDrH<MU3COOCOOOt-(MOOWS(MOO(MrH(M 
tH         <N         (M         rH         <M         iH         tH  (M  <M         CN         (M         t-n  <M  (M  <M 

i-lrHrHCMrlOlTHCqrHinCqCqCMCMi-lClCqCOrHTHT-lrHTHrHCq 

Ot>OG<lC<l-t<^ioaO^':OCO«3'*Ot-QOOCM-^QOOOO»OTH 
1— IrHi— IrHrH                          i— 1                                 i— li— (                         rlr— 1 

ocoao»OrHQOi:o^Oit*<:0'>!j<'?t<u50005oqcoi-iG<iOQOC5aoo 

(M           THrHi— 1           T-H           1— l(Mi-((M                   »-H           THi-i(M                                   rH 

tHOtHt-ItHi— iTHt-HrHrHrHiHi-IC^rHi— l(M<MrHOrHTHr- ItHt-H 

C000^100';tH-*000^-:t<-*<^OOOTt<00-*0000<M 
rH           rH                           rH           rH                   t-(                   tH                                                           tH 

<Mt-'*o«ooocoousGqooo<:DCO'*cOrHOO<:oioo5^«:)Tt<,-( 

<MrH(M          (N          (M         (M                              i-ICq         i-lT-lOqrHrHC<)<MCM 

OOOrHOrHOrHOTHiHi—lrHrHOrHrHTHOOOOOOi— 1 

C0C0OC0^OOXOa0»O(M(Mt-OOC000(N'*O00OQ0»O05 

i-lC»<M'«!*<OOOtHTt<©lU300'*t:^OG<Ii005COOOt*Oi(N(M<M^ 
tH           THrHi— IrHrHrHi-Hi-Hi— IrHrHO^IrHT— ItHCvJtH                   tHt— ir-l'— • 

ooooooooooooooooooooooooo 

rf*»  r-!*  .dos  .-TfT  1*0  npf  Hw  -cloo  H«  ■«<«  "t*  He*  >nW  nH-  Mco  H«»  <*»  ow  -sw  m|eo  t-^  H"  H«  t-J*  Hn 

H«p**iH  ^rH  ^MH'c-'eo«i|oo«l*T-l   oteopsH-i— 1   -oloorjl^rH  ^ i-t   f^Hcor-ieorH   iflH-rH 

CO  <M  CO  CO  CO  CO  co' 
1             ,4^  ,4^ -f*  ,*«  He»  c.)!*  tTH"                         He*  He»  H«                                  v     v     v     v     v     v     Ny 
1    COCOCOCOCOCOCOCO'^T*1ii*<'^Tt«'>HiOiO\OlO    ^     ^     ^     ^     ^     ^     >< 

00  -H^  "Tt*  -^  vc  1:0  i:d 

TABLE  XXXIV. 

Weight  of  a  Superficial  Squaee  Foot  of  PLATE  or  SHEET  lEON. 
Thickness  measured  by  the  Birmingham  Wire  Guage. 


1 

Thickness  in 

Weight  in 

No.  of  the 
Wire  Guage. 

Thickness  in 

Weight  in 

Wire  Guage. 

Parts  of  an 
Inch. 

Pounds    and 
Ounces. 

Parts  of  an 
Inch. 

Pounds  and 
Ounces. 

lbs.        oz. 

lbs.       oz. 

1 

A 

12     8 

16 

tV 

2       8 

2 

12     0 

17 

2       2f 

3 

11     0 

18 

1   12| 

4 

i 

10     0 

19 

1  11 

5 

8  12 

20 

1     8.^ 

6 

8     2 

21 

1     6| 

7 

t\ 

7     8 

22 

aV 

1     4 

8 

6  13 

23 

1     2 

9 

6     4 

24 

1     0 

10 

5  10 

25 

0  14^ 

11 

* 

5     0 

26 

0  122 

12 

4     6 

27 

0  Hi 

13 

3  12 

28 

bV 

0  10 

14 

3     2 

29 

0     9 

15 

2  13 

30 

0     8 

TABLE    XXXV. 

FOE  ASCERTAINING  THE  WEIGHT  OF  MALLEABLE  lEON  PIPES, 

12  inches  long,   of  various  thicknesses   and  diameters. 


Thickness 
in  Parts  of 
an  Inch. 

Decimal 
lbs. 

Thickness 

in  Parts  of 

an  Inch. 

Decimal 
lbs. 

Thickness 
in  Parts  of 
an  Inch. 

Decimal 
lbs. 

Thickness 

in  Parts  of 

an  Inch. 

Decimal 

lbs. 

•104 

•208 
•3125 

•416 
-520 
-625 

k 
1^. 

•729 

•833 

1-041 

1 

1-250 
1-459 
1-666 

liuLE — Multiply  the  circumference  of  the  pipe  in  inches,  by 
the  decimal  numbers  opposite  the  thickness  required,  and  by  the 
length  in  feet — the  product  will  be  the  weight  in  pounds  avoirdu- 
pois nearly. 

Example — Required  the  weight  of  a  pipe  6  feet  long,  12  inches 
in  circumference,  and  yV  of  an  inch  thick  : 

Here  '208  lbs.  x  12  x  6=14-976  lbs.=14  lbs.  15^  oz.  nearly. 


THE  BOILER-MAKERS' 

AND 

IRON  SHIP-BUILDERS'  COMPANION. 


SECTION    VII.— Miscellaneous. 

Mensuration  of  Sv/rfacea. 

FOUE-SIDED    FiGUEES. 

Fio.  1        Fig.  2  Fio-  3  Fio.  4 

Square.      Bectangle.         Rhombus.      Bhomboid. 

▲  B      A  B  A  B      A 


m      \r7f^ 


O  D   0  I*    C  D       C  D 

To  find  tlie  area  of  a  four-sided  figure,  whether  it  be  a  square^ 
a  rectangle,  a  rhombus,  or  a  rhomboid. 

Rule — Multiply  the  length,  A  B,  or  CD,  by  the  breadth  or  per- 
pendicular height ;   the  product  will  be  the  area. 


200 


Examples. 


Eequired  the  superficial  content 
of  a  plate  of  iron,  measuring  2  feet 
6  inches,  on  the  side  of  square. 
Figure  1. 

2-6=2  feet  6  inches. 

2-5 

125 

50 

6-25=6^  square  feet. 

N.B. — ^For  the  weight  of  a  square 
foot  of  plate  iron,  according  to  its 
thickness — see  table  29,  page  187. 


What  is  the  number  of  superficial 
square  feet  contained  in  a  plate  of 
iron  measuring  6  feet  9  inches  long, 
by  3  feet  3  inches  wide  ? — ^Fig.  2. 

6-75=6  feet  9  inches. 
3-25=3  feet  3  inches. 

3375 
1350 
2025 


Triangles. 


Fig.  1 
C 


21-9375=21  feet  Hi  in.,  or 
r-  nearly  22  square  feet 


Fig.  3 


To  find  the  area  of  a  triangle,  whether  it  be  isosceles,  scalene, 
or  right-angled. 

Rule. — Multiply  the  base  AB,  by  the  perpendicular  CD,  and 
half  the  product  will  be  the  area. 

Examples. 

How  many  square  feet  are  there 
in  a  triangle,  whose  base  is  8  feet  3  in 
and  perpendicular  7  feet  6  inches  ? 
—Fig.  2. 

8-25=8  feet  3  inches. 


Eequired  the  area  of  a  triangle, 
whose  base  is  32  inches,  and  per- 
pendicular 40  inches. — Fig.  1. 
32 

40 

2 )  1280 


640  square  inches=area 


7-5=7  feet  6  inches. 

4125 
6775 


2 )  61-875 


30-935=30.  sq.  ft.  11  inches, 
r        nearly. 
Any  two  sides  of  a  right-angled  triangle  being  given,  to  find  the 
third  side. 

Rule  1. — When  the  base,  A  B,  and  perpendicular  C  B,  are 
given,  to  find  the  hypothenuse,  or  longest  side  ;  to  the  square  of 
the  base  add  the  square  of  the  perpendicular,  the  square  root  of 
the  sum  will  give  the  longest  side. 
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Rule  2. — When  the  hypothenuse  or  longest  side  A  C,  and  one 
side  are  given,  to  find  the  other  side  ;  from  the  square  of  the  hy- 
pothenuse subtract  the  square  of  the  given  side,  the  square  root 
of  the  remainder  will  be  the  side  required.* 

Examples. 

Given  the  base  A  B,  32  inches, 
and  lougebt  side  40  inches  ;  required 
the  length  of  the  perpendicular  B  C. 
—Fig.  3. 

32  40 

32  40 

64  1600 

96  1024 

1024  576(24  in.=perpen. 

_4 dicnlar  B  C. 

44)176 
176 


Note — The  diagonal  line,  or  hypothenuse  in  a  square  is  equal  to  the 
square  root  of  twice  the  square  of  the  side  ;  and  the  side  of  a  square  is 
equal  to  the  square  root  of  half  the  square  of  its  diagonal. 

Examples. 


Given  the  base  A  B,— 32  inches, 
the  perpeudicuhir  B  C,=:24  inches, 
required  the  length  of  the  longest 
side  A  C— Fig.  3. 

24 
24 

32 
32 

96 

48 

64 
96 

676 

1024 
576 
1600(40in.=longe8t 
16               side. 

Suppose  each  side  of  a  square  to 
equal  24  inches ;  find  the  diagonal. 

24  in=A  B  Fig.  1  page  197 
24 

96 

48 


576 

2^ 

1152-(33'94  in.=the  diagonal 

9  line  from  A  to  D. 

~252~ 

189 


63 


669)  6300 
6021 


6784  )  27900 
27136 


774  rem. 


The  diagonal  line  of  a  square 
measures  34  inches  ;  find  the  side 
of  square  equal  thereto. 


34=A  D,  Fig.  1.  page— 
34 

136 
102 
2)1156 

d78'(24'inches=sideof  squart 
4 
44)T7r 
176 

2  rem. 


•  The  truth  of  these  rules  is  evident  from  the  Ist  book  of  EucUd,  47  prop. 
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Tji^ezoids  aod  Trapeziums. 
Fio.  1  Fig.  2 


A 


To  find  the  area  of  a  Trapezoid. 

Rule — Add  together  the  two  parallel  sides  A  D  and  B  0, 
multiply  their  sum  by  the  distance  between  them — B  E,  and  half 
the  product  is  the  area. 

To  find  the  area  of  a  Trapezium. 

Rule. — Divide  the  trapezium  into  two  triangles  by  the  diagonal 
line  A  C,  and  let  two  perpendiculars,  B  F  and  D  E,  fall  on  the 
diagonal  from  the  opposite  angles  ;  then  multiply  the  sum  of  these 
perpendiculars  by  the  length  of  the  diagonal,  and  divide  by  2, 
which  will  give  the  area. 

Examples. 


What  is  the  area  of  a  trapezoid 
whose  parallel  sides  are  7  feet  6  in., 
and  9  feet  9  inches,  the  perpendicu- 
lar distance  7  feet  ? — Fig.  1. 

7-5=7  feet  6  inches. 
9-75=9  feet  9  inches. 

17-25 

7  feet 


2)120-75 


60-375=Ans. 


Eequired  the  area-  of  a  trapezium 
ABCD,  the  diagonal  AGS  feet, 
D  E  4  feet  2  inches,  and  B  F  3  feet 
4  inches. — Fig.  2. 

B  F  4-166=4  feet  2  inches 
DE  3-333=3     „  4    ,, 


7-499 

5  f  eet=A  0 


2)37-495 

18-7475=181    Bquare 
i   feet  nearly. 


The  Cieole. 
To  find  the    circumference  of  a  circle  when  the  diameter  is 
given  ;  or  the  diameter  when  the  circumference  is  given. 

Rule  1. — Multiply  the  diameter  by  3- 141 6  and  the  product 
will  be  the  circumference;  or  divide  the  circumference  by  3-1416 
and  the  quotient  will  be  the  diameter. 
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Rule  2. — As  7  is  to  22  so  is  the  diameter  to  the  circumferenoe  ; 
and  as  22  is  to  7  so  is  the  circumference  to  the  diameter. 

Examples. 

What  is  the  circumference  of  a 
circle  when  the  diameter  is  36  in.  f 
as  7  :  22  : :  36 
22 

72 

72 
7TT92 


Eequired  tho  circumference  of  a 
circle  when  the  diameter  is  3  feet. 

8-1416 

3  feet= diameter 


9-4248=9  feet  6  inches. 


What  ii  the  diameter  of  a  circle 
when  the  circumference  is  9*4248 
feet? 

3-1416)  9-4248  ( 3  feet  diameter. 
9-4248 


11 3  4^  inches.  = 

circum. 


Required  the  diameter  of  a  circle 
when  the  circumference  is  113|  in. 

As  22  :  7  :  :  113^  inches. 

7 

22 )  792  ( 36  in=diametef 
66 

132 
182 


To  find  the  area  of  a  circle. 

Rule  1. — Multiply  the  square  of  the  diameter  by  -7854,  or 
the  square  of  the  circumference  by  '07958  ;  the  product  in  either 
case  will  be  the  area. 

Rule  2. — Multiply  the  circumference  by  the  diameter,  and 
divide  the  product  by  4. 

Examples. 


Required  the  area  of  a  circle,  the 
diameter  being  3  feet.    By  rule  1. 

•7854 

9=3«  feet. 


7-0686=Ans. 


.  What  is  the  area  of  a  circle  when 
the  diameter  is  3  feet,  and  ciroom- 
ference  9-4248  feet  ?    By  rule  2. 

9*4248  circumferenc«b 

3_  diameter. 

4)28-2744 


7*0686=Ans. 


The  area  of  a  circle  given,  to  find  the  diameter  or  circumference 
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^  Rule.— 'Divide  the  area  by  -7854,  the  square  root  of  the  quo- 
tient will  give  the  diameter ;  then  find  the  circumference  by  the 
common  number  3- 1416. 

Example. — Required  to  find  the  diameter  and  circumference  of 
a  circle,  whose  area  is  452*3904  square  inches. 

576- )  24  iiiohe8=diameter 
4 


•7854 )  452-3904  ( 576- 
39270 


59690 
54978 


44)176 
_176 

31416 
24 


125664 
62832 


75  3984= 75  §  inches,  the  cir- 
~  cumference. 


Ellipse  or  Oval. 


To  find  the  circumference  of  an  ellipse  or  oval. 

Rule — Add  the  length  of  the  two  axes,  A  B  and  C  D  together, 
And  multiply  the  sum  by  1-5708,  the  product  will  be  the  circum- 
ference ;  or,  multiply  the  sum  of  the  transverse  and  conjugate 
diameters  by  3*1416,  and  half  the  product  is  the  circumference, 
or  near  enough  for  most  practical  purposes. 

Examples. 


Eequired  the  length  of  an  elliptic 
cnrve,  whose  conjugate  AB  is  40 
inches  and  transverse  C  D  60  inches 


40 
60 

100 


1*6708 

100 

157*0800  inohes=An8. 


What  is  the  length  of  the  circum- 
ference, when  the  diameters  are  30 
and  40  inches  ? 


30 
40 

70 


3*1416 

70 

2 )  2i9.9120 


109*956  inches— Ans. 
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To  find  tho  area  of  an  ellipse  or  oval. 

Rule. — Multiply  tho  transverse  diameter  0  D,  by  the  conjugate 
A  B,  and  the  product  by  -7854,  and  the  last  product  is  the  area. 

Examples. 

What  is  the  area  of  an  elhpse, 

whose  two  axes  are  14  and  12  feetf 

•7864 


llequired  1  he  area  of  an  ellipse, 
whose  transverse  and  conjugate  are 
20  and  10  feet. 


20 
10 

200 


•7854 
200 

157-0800=area. 


14 
12 

168 


168 


62832 
47124 
7854 


I31-9472=area« 


3fen8v/ration  of  Solids. 
Fio.  1  Fig.  2 


To  find  the  superlicies  and  solidity  of  a  cube. 

For  Superficies. 
Rule. — Multiply  the  area  of  one  of  its  sides  by  6,  and  the  pro- 
duct will  be  the  area  of  the  cube. 

For  the  Solidity. 
Rule. — Multiply  the  side  of  the  cube  by  itself,  and  that  product 
again  by  the  side ;  the  last  product  will  be  the  solidity  of  the 
given  cube. 

Examples. 

Required  the  superficies  of  a  cube 
whose  side  is  28  inches. — Fig.  1. 


28 


What  is  the  solidity  ol  a  cube 
whose  side  is  8  feet  ? 


224 

8 

66 

.. 

64 

784  area  of  one  of  the  sides. 
6 

8 

612  solid  feet=An8 

4704=the  superficies  in  square 

•=*— 

^-^        inches. 
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To  find  the  superficies  and  solidity  of  a  parallelopipedon. 

Fob  Superficies. 

Rule.— Multiply  the  perimeter  of  the  end  by  the  length  ;  to  the 
product  add  twice  the  area  of  the  end,  and  the  sum  will  be  the 
superficies. 

Fob  the  Solidity. 

Rule.— Multiply  the  area  of  the  end  by  the  length,  and  the 
product  will  be  the  soHdity. 

Examples. 


Eequired  the  superficies  of  a 
parallelopipedon  whose  length  is  6 
feet,  breadth  3  feet,  and  thickness 
2  feet.— Fig.  2. 

2  +  2=4:  3 

3+3=6  2 

10  perimeter  6  area  of  end. 
6  2 


60 

12  add. 


12  area  of  both 
ends. 


What  is  the  solidity  of  a  parallelo. 
pipedon,  whose  length  is  12  feet, 
breadth  6  feet,  and  depth  4  feet  ? 


72  square  feet=Ans. 


24  area  of  end. 
12  length. 

288  cubic  feet=Ans. 


Cylinders  and  Prisms. 
Fig.  1  Fig.  2 


To  find  the  solidity  of  cylinders  and  prisms. 

Rule.— Multiply  the  area  of  the  base  by  the  height  of  the 
cyhnderor  prism,  and  the  product  will  give  the  solid  content. 
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Examples. 


Required  the  solid  content  of  a 
oyliudor  whose  base  is  8  feet  and 
height  6  feet. 


8x8=^9 


•7854 


7*0686  area  of  base. 

6  height  of  cyUn- 
der. 


42-4116  cubic  feet=AnB. 


What  is  the  Bolid  content  of  « 
prism,  whose  length  is  72  inches, 
base  82  inches,  and  perpendicular 
height  40  inches  ? 

Here  82  x  40-^2=6^0  sq.  in.  the  area 
72  the  length. 

1280 
4480 

46080  cubic  in. =Ani 


To  find  the  convex  surface  of  a  cylinder. 

Rule — Multiply  the  circumference  by  the  length  of  the  cylin- 
der ;  the  product  will  be  the  convex  surface  required. 

Example. — What  is  the  convex  surface  of  a  cylinder,  whose 
base  equals  3  feet,  and  perpendicular  height  6  feet  ? 
Here  3-1416  x  8  x  6=56-5488  square  feet=Ans. 
Cones  and  Pyramids. 
CJone  or  Pyramid.    Frustum  of  a  Cone.  Frustum  of  a  Pyramid. 
Fig.  1.  Fig.  2.  Fig.  3. 


To  find  the  solidity  of  a  cone  or  p^Tamid. 
Rule. — Multiply  the  area  of  the  base  AB,  by  the  perpendicu- 
lar height  C  D,  and  one  third  of  the  product  will  be  the  content. 

Example — What  is  the  solidity  of  a  cone  or  pyramid,  whose 
area  of  base  equals  1017*8784  square  inches,  the  perpendicular 
height  being  50  inches  ? 

Here  1017*8784  x  50='^o^8-^^^=-L^^«^^»=9*81  cubic  feet 

To  find  the  solidity  of  the  frustum  of  a  cone. 
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Rule. — To  the  product  of  the  diameters  of  the  two  ends,  add 
the  sum  of  their  squares  ;  multiply  this  sum  by  the  perpendicu- 
lar height  and  by  -2618,  the  product  will  be  the  solid  content. 

Example. — What  is  the  solidity  of  the  frustum  of  a  cone,  whose  per- 
pendicular height  is  20  inches,  the  greater  diameter  32,  and  lesser  24  in.  T 

Here  24x32=  768 
242=  576 
323=1024 

2368 

20  =:height. 

47360 
•2618  .^multiplier. 


378880 

47360 
284160 
94720 

12398-8480  cubic  inches. 

1728=7.175  cubic  feet=Ans. 

To  find  the  solidity  of  the  frustum  of  a  pyramid. 

Rule. — Add  to  the  areas  of  the  two  ends  of  the  frustum  the 
square  root  of  their  product,  and  this  sum  multiplied  by  one 
third  of  the  height  will  give  the  solidity. 

Example. — Eequired  the  solid  content  of  the  frustum  of  a  pyramid, 
whose  perpendicular  height  is  48  inches,  the  area  of  the  base  288  square 
Inches,  and  area  of  top  end  128  square  inches. 

Here  288  +  128=    416 

128  192 


2304  608 

676  16  =  i  of  height. 

288  

36864  ( 192  sqr.  root.  3648 

1  608^ 


29)268  

261  .  -  9728  =  cubic  inches 

382)  764  ■-'"  =Ans. 

764 


To  find  the  convex  surface  of  a  right  cone  or  pyramid,  also  to  find  the 
convex  surface  of  a  frustum  of  a  right  cone  or  pyramid. 

Rule  1. — Multiply  the  perimeter  or  circumference  of  the  base 
by  the  slant  height,  or  length  of  the  side  of  the  cone,  and  half 
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the  product  will  be  the  slant  surfuco,  to  which  add  the  area  of  the 
base,  and  the  prodii.ct  will  bo  the  whole  surface. 

Rule  2. — Multiply  the  sum  of  the  perimeters  of  the  two  enjdi 
by  the  slant  height  or  side  of  the  frustum,  and  half  the  product 
will  be  the  slant  surface  ;  to  which  add  the  areas  of  the  two  endp, 
and  the  product  will  be  the  whole  surface. 

EX.VMP1.ES. 

What  is  the  convex  surfaee  of  the 


Required  the  convex  frorface  of  a 

fight  cone  whose  diameter  of  base 
IB  10  inches,  and  shuit  height  36  in. 


31*416 

10  in.  —diameter 


frustum  of  a  right  cone,  the  diame- 
ter at  the  greater  end  being  10,  at 
the  lesser  6  inches,  and  slant  height 
15^  inches  ? 

•7864x100=^78-54 
•7854x36^  28-2744 


of 


31-4160 

36  in. —slant  height 

-7854 

1884960                         100 
942480  


2)  1130-9760 


78-5400 


565-488     convex    Burface= 
78-54  area  of  base.     I  Ana. 


644-028 


144=4-472  square  feet  the 
-  whole  superfices 


106-8144 
3-1416  X  10=31-4160 
3-1416  X   6=18-8496 


50-2666 

15-5=15^  inches 


261328U 
2513280 
602656 
2)779-11680 

389-5584    convex  but- 
106-8144        face=An« 


496-3728  square  in.,  the 

whole  superfi^ 

ciea 


Spheres  and  Segments  of  Spheres. 
Fig.  1. 


To  find  the  solid  content  and  convex  surface  of  a  sphere  or 
globe  :  also  to  find  the  solid  content  and  convex  surface  of  the 
segment  of  a  sphere  or  globe. 
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Rule  1. — Multiply  the  cube  of  the  diameter  by  '5236,  and  th« 
product  is  the  solid  content. 

Rule  2. — Multiply  the  square  of  the  diameter  A  B,  by  3*1416, 
the  product  will  be  the  convex  superficies. 

Rule  3. — Add  the  square  of  the  height,  E  D,  to  three  times 
the  square  of  the  radius  of  the  base  F  G  ;  multiply  that  sum  by 
the  height  and  by  -5236,  and  the  product  is  the  sohd  content. 

Rulk  4. — Multiply  the  height  of  the  segment  by  the  whole 
circumference  of  the  sphere,  and  the  product  is  the  conyex  or 
curved  surface. 

Examples. 
Required  the  solid  content  of 


sphere  whose  diameter  equals  12  m. 
12  diameter. 
12 

144 

12 

1728  cube. 
•5236  multiplier. 


10368 
5184 
3456 
8640 


904-7808  cubic  inche8=Ans. 

Bequired  zhe  solid  content  of  a 
spherical  segment,  whose  height  is 
8  inches,  and  radius  of  the  base  16 
inches. 

Here  8*=  64 
16«x  3=768 

832 

8  the  height. 

6656 
♦5236  multiplier. 

39936 
19968 
18312 
83280 

8485  0816  cubic  inches 
.==H=r     =Ans. 


What  is  the  convex  surface  of  a 
sphere,  the  diameter  being  12  in.  ? 

12  diameter. 
12 

144  square. 
8-1416  multiplier. 


864 
144 
676 
144 
432 


452-3904  square  inoheB=Ans. 


Wha*  is  the  surface  of  a  segment 
of  a  sphere,  whose  height  is  8  in., 
the  diameter  being  50  inches  ? 


3-1416 
50 


167-0800  the  circumference. 
8  the  height. 


1256-6400  square  inches=Aii«. 
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Liquid  Measuring. 

In  measuring  vessels  for  containing  liquids  they  are  computed  as 
li  they  wero  real  solids,  their  contents  being  reduced  to  imperial 
gallons.     The  imperial  gallon  contains  277-274  cubic  inches. 

To  find  the  number  of  imperial  gallons  contained  in  any  square 
or  rectangular  cistern  or  tank. 

Rule.— Find  the  content  of  the  cistern  in  cubic  feet  and 
parts,  then  multiply  the  sum  by  G-232,  or  find  the  content  of 
/-.istem  in  cubic  inches  and  parts,  and  multiply  the  sum  by  •003607- 
the  product  m  either  case  will  be  the  number  of  imperial  gallons' 


Examples. 


A  cistern  is  2  feet  6  inches  on 
the  side  of  square,  and  7  feet 
long ;  how  many  gallons  will  it  con- 
tain ?— Fig.  1  page  197. 

Here  2-5*=area  of  square 

6 -25  square  feet. 
7  feet  fong. 


^multiplier. 


43-75 
6-232. 

8750 
13125 
8750 
26250 


272-65000  gaUons^Aus. 


A  rectangular  tank  measuring  6 
feet  9  inches  long,  3  feet  3  inches 
wide,  and  5  feet  deep ;  what  num- 
ber of  gallons  will  it  contain  ? — Fig. 
2,  page  197. 

Here  6-75  x  3-25  x  5^ 

109-6875  cubic  feet. 
6-232  multiplier. 

2193750 
3290625 
2193750 
6581250 

683-5725000  gals.^Ans. 


Any  two  dimensions  of  a  square  or  rectangular  cistern  or  tank 
bemg  given,  to  find  the  third  that  shall  contain  any  number  oi 
impenal  gallons  required. 

Rule.— Multiply  the  number  of  gallons  that  the  cistern  or 
tank  IS  required  to  contain  by  -16046  for  feet,  or  by  277-274  for 
mches,  according  as  the  dimensions  are  given  in  feet  or  inches 
divide  this  product  by  the  products  of  the  two  given  dimensions 
and  the  quotmnt  will  be  the  third  dimension  of  the  cistern  oi 
tank,  nearly. 
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Examples. 


What  wiL  be  the  depth  of  a  tank 
o  contain  1600  gallons,  the  length 
being  8^  feet,  and  width  6|  feet  ? 


6'7t    -16046 
8-5  1600  gallons.        \ 


3375      9627600 
5400       16046 


57-375  )256-73600(4-5  feet  the 
229500  depth. 

=Ans. 

272360 


Eequired  the  length  of  a  cistern 
to  contain  6^  gallons,  the  depth  be- 
ing  8  inches  and  width  12  inches. 

277-274 

6-25  gallons. 

inches.    1386370 
12        554548 
8     1663644 
"96~)i732-96256(  18  in.  the 
96  length=Ana 

772 
768 
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To  find  the  content  of  a  cylinder  in  imperial  gallons. 

Rule  1. — Multiply  the  square  of  the  diameter  in  feet  by  the 
length  of  the  cylinder,  also  in  feet,  and  by  4-895. 

Rule  2.— Multiply  the  square  of  the  diameter  in  mches  by  the 
length  in  feet,  and  by  -034. 

Rule  8.— Multiply  the  square  of  the  diameter  in  inches  by  the 
length,  also  in  inches,  and  by  -00283,  and  the  product  will  be  the 
content  in  gallons,  nearly. 

Examples. 


What  number  of  gallons  will  a 
^lindrical  cistern  contain,  the  dia- 
meter being  8  feet,  and  length  12 

8^=64  square  of  diameter. 
12 

768 
4-895  multiplier. 


3759-360  gallons = Ans, 


How  many  gallons  are  contained 
in  a  cylinder  whose  diameter  is  15 
inches  and  length  20  inches  ? 

15«=225  square  of  diameter 
20 

4500 
•0Q283 

13500  ^ 
36000 
9000 

12-73500  gallons=Aiifl. 
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The  length  of  a  cylinder  given,  to  find  the  diameter,  or  the  dio- 
metcr  given,  to  tliid  the  length  that  shall  contain  auj  number  of 
imperial  gallons  required. 

Rule  1 . — Multiply  the  number  of  gallons  that  the  cylinder  i» 
required  to  contain  by  •2013,  divide  the  product  by  the  length  in 
•eet,  and  the  square  root  of  the  quotient  will  be  the  diameter  in 
feet  and  parts  of  a  foot. 

Rule  2. — Multiply  the  number  of  gallons  by  -2043,  and  divide 
the  product  by  the  square  of  the  diameter  in  feet,  and  the  quotient 
is  the  length  in  feet  and  parts  of  a  foot ;  and  if  the  dimensions  are 
given  in  inches  in  place  of  feet,  use  853  in  place  of  -2048. 

Examples. 


Required  the  diameter  of  a  cylin- 
der to  contain  16  gallons,  when  the 
length  is  2  feet  6  inches. 

Hereie  x  •2043-=3-2688-^  2-5= 1-3075 

1-3076  (1-1434  sqr.  root= 

1  1  foot  If  in.  the 

21 )  30  diameter  requir- 

21  ed. 

224 )  975 
896 


2283)  7900 
6849 


22894)  105 luO 
91456 


What  is  the  length  of  a  cylinder 
to  contain  16  gallons,  the  diimete) 
being  13-72  inches  7 


13-72 
13-72 

2744 
9604 
4116 
1372 


353 
16 


2118 
353 


188-2384 )  o6i8000(30-  in.: 
5647-152 


To  find  the  content  of  a  sphere  or  globe  in  imperial  gallons. 

Rule — Multiply  the  cube  of  the  diameter  in  feet,  by  3*263  , 
or,  multiply  the  cube  of  the  diameter  in  inches  by  "001888,  and 
the  product  in  either  case  will  be  the  content  in  gallons. 

Note. — The  weight  of  a  cubic  foot  of  water  equals  62-5  lbs.  avoirdapoia. 
<Veight  of  a  cubic  inch  equals  -03617  lbs.  P7oirdupoi8. 
Weight  of  a  column  of  water  12  inches  high  and  1  inch  square,  eqnalc 

•434  lbs,  avoiruupois. 
Weight  of  a  cylindrical  foot  of  water  equals  49-1  lbs.  avoirdupois. 
Weight  of  a  cylindrical  inch  equals  -02842  lbs.  avoirdupois. 
Weight  of  a  cylindrical  column  of  water  12  inches  high  and  1  inch  diain« 

ter  equals  -341  lbs.  avoirdupois. 
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11-2  imperial  gallons  of  water=»  1  cwt 

?24  imperial  gallons  of  water=l  ton. 

I'S  cubic  feet  of  water  -     -  =1  cwt. 

Zo-S'i  cubic  feet  of  water  -     -    =1  ton. 

.1  cubic  foot  of  water  -     -    —6-232  imperial  gallons. 
1  cylindrical  foot   of  water=4-895  imperial  gallons. 

Example. — What  is  the  weight  of  a  cylindrical  column  of  water 
the  diameter  being  1 S  inches,  and  height  12  feet. 
Here  IS^x  12=3888  x  3^1=1325-8  lbs.  avoirdupois. 


Problems  in  Practical  Gaometrtj,  relative  to  Template  Ilahing,  ^c. 
I'm.  1.  FiQ.  2. 


A.- ^——r. 


To  erect  a  perpendicular  on  a  given  ri^ht  line,  from  a  given 
point  in  that  line — Fig.  1. 

Let  B  C  be  the  given  line,  and  A  the  given  point.  From  A  as 
a  centre,  with  any  convenient  radiugi  <;ross  the  line  B  C  with  the 
arcs  B  and  C  ;  from  the  centres  B  and  C,  with  a  radius  of  more 
than  half  the  given  line,  describe  arcs  interskjctiupj  each  other  in 
D  ;  the  line  D  A  drawn  from  the  intersection  of  the  arcs  D  to  the 
given  point  A,  is  the  perpendicular  required. 

To  bisect  a  given  line — Fig.  2. 

Let  A  B  be  the  given  line.  From  A  B  as  a  centra,  with  a 
radius  exceeding  AE,  describe  arcs  at  C  and  D ;  from  B  as  a 
centre  with  the  same  radius,  describe  arcs  intersecting  the  former 
arcs  in  C  and  D  ;  the  line  C  D,  drawn  through  the  points  ol  inter- 
section, bisects  the  given  line  A  B  ;  and  should  the  giv<>n  line  be 
any  portion  of  a  circle,  as  the  arc  A  F  B,  it  must  be  bisected  in 
like  manner,  tho  centres  A  and  B  being  taken  in  the  extremities  of 
the  arc. 


ai6 


Fid.  2. 


■^^ 


"-y^ 


To  bisect  a  given  angle — Y\%,  1. 

Let  A  B  C  be  the  given  angle.  From  the  centre  C,  with  any 
radius,  describe  the  arc  A  B  ;  from  A  and  B  describe  arcs  inter- 
secting each  other  in  D  ;  draw  the  line  C  D  from  the  angular  point 
C,  through  the  point  of  intersection  D,  and  the  angle  is  bisected^ 
or  divided  into  two  equal  parts. 

To  draw  a  line  parallel  to  a  given  line — Fig.  2. 

Let  A  B  be  the  given  line.  For  a  radius,  set  the  compasses  or 
trammel  points  to  the  required  distance  the  lines  are  to  be  apart, 
and  from  any  two  points  D  and  E,  describe  the  two  arcs,  then 
draw  the  line  C  F,  touching  the  arcs,  and  C  F  will  be  parallel  to 
AB. 


Fig.  1. 


Fig.  a. 


To  draw  an  oval  of  the  first  kind,  having  the  length  given — 
Fig.  1. 

Divide  the  given  length  A  B,  into  three  equal  parts,  by  means 
of  the  circles  AHDC,  BGDE,  cutting  each  other  in  the  points 
D  and  F  ;  draw  diameters  of  these  circles  from  D  and  F  :  tbun 
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from  F  as  a  centre,  with  radius  equal  to  F  G,  draw  the  are 
H  G,  and  from  D  as  a  centre,  with  radius  D  K,  draw  the  arc 
K  I,  which  will  «omplete  the  oval. 

To  draw  an  oval  of  the  second  kind,  having  the  length  given — 
Fig.  2. 

Divide  the  length  A  B,  into  four  equal  parts,  by  means  of  the 
circles  A  E  F,  G  B  H.  Set  off  A  E,  A  F  equal  to  radius  A  C,  and 
B  Gr,  B  H,  equal  to  radius  B  D  ;  from  the  points  E  F  G  H  draw 
lines  through  the  centres  C  D,  cutting  each  other  in  the  points  I K ; 
and  from  K  as  a  centre,  with  radius  K  E,  draw  the  arc  E  G,  and 
from  I  as  a  centre,  with  radius  I F,  draw  the  arc  F  H,  and  the 
oval  will  be  completed. 


Fig.  1. 


Fig.  2. 


To  construct  a  regular  hexagon  upon  a  given  right  line — Fig.  1. 

From  A  B  as  centres,  with  the  radius  A  B,  describe  arcs  inter- 
secting in  C  ;  on  C  as  a  centre  with  the  same  radius,  describe  a 
circle,  and  A  B  will  be  one  side  of  the  hexagon  to  be  inscribed 
with  it ;  carry  A  B  six  times  over  the  circumference,  and  through 
the  points  of  intersection  draw  the  lines  B  D,  D  E,  E  F,  F  G,  G  A, 
and  the  hexagon  is  drawn  as  required. 

To  cut  off  the  corners  of  a  given  square,  so  as  to  form  an 
octagon — Fig.  2. 

Let  A  B  C  D  b&  Ihe  given  square.  Draw  the  two  diagonals, 
bisecting  each  other  in  E  ;  then  with  the  distance  C  E,  mark  ofl 
from  each  corner  of  the  square  CO,  CM,  D  L,  D  I,  B  K,  B  G, 
and  AH,  A  F  ;  lastly,  draw  from  0  to  G,  H  to  I,  K  to  M,  and 
T-.  to  F,  and  the  required  octagon  is  formed. 


§17 


Fio.  1 


C     i      2     I      B  0 

To  draw  a  parabola  by  finding  any  number  of  points  in  tho 
ourve — Fig.  1. 

Let  A  B  be  any  diameter,  and  C  D  tho  doable  ordinate.  Draw 
C  E  equal  and  parallel  to  A  B  ;  divide  C  D  and  C  B  each  into  the 
same  number  of  equal  parts,  numbering  both  towards  C  ;  from 
the  points  1,  2,  8,  on  B  C,  draw  lines  parallel  to  A  B  ;  and  from 
1,  2,  3,  on  EC,  draw  lines  towards  A;  the  points  where  the 
corresponding  numbered  lines  intersect  are  in  the  curve  of  the 
parabola ;  the  points  for  the  other  half  of  the  parabola  mast  be 
found  in  the  same  way. 

To  draw  the  curve  line  of  an  arc  without  having  recoorse  to 
the  centre — Fig.  2. 

Let  A  B  be  the  length  of  the  cord  line,  and  C  D  the  versed  sine 
or  height  of  the  arc.  Join  AD,  B  D,  and  through  D  draw  E  F 
parallel  to  A  B  ;  on  D,  with  radius  D  A,  describe  the  arc  A  E, 
which  divide  into  any  number  of  equal  parts  ;  divide  D  E  into  the 
same  number  of  parts  as  A  E,  and  on  D  as  a  centre,  describe  the 
arcs  3  3,  2  2,  1 1  ;  then  from  the  points  1,  2,  3,  on  the  arc  A  E, 
draw  lines  towards  D,  intersecting  the  arcs  3  3,  2  2,  1  1,  in  the 
points  H  I  K  ;  through  these  points  half  of  the  required  carve  is 
to  be  traced ;  the  other  half  will  bo  found  in  the  same  manner. 
To  dcFcribe  an  ellipse,  having  the  two  diameters  given — Fig.  1. 

Bisect  A  B  by  a  perpendicular 
C  D,  making  o  C,  o  D,  each 
equal  to  half  of  the  conjugate 
diameter ;  from  o  as  a  centre, 
with  radius  equal  to  the  difference 
of  the  semi-diameters,  describe 
the  arc  a  b,  and  from  ^  as  a  cen- 
tre, with  half  the  cord  line  be  a, 
describe  the  arc  r  rf ;  then  from 
the  couUo  0,  with  distance  o  d. 
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cut  the  diameters  mdn  and  dt;  now  draw  the  lines  nS,  nS,  tS 
t  S,  then  from  n  and  ^,  describe  the  arcs  S  C  S,  S  D  S,  also  from 
d  and  d,  describe  the  smaller  arcs  S  A  S,  S  B  S,  which  will  com- 
plete the  ellipse  as  required. 

To  describe  the  template  for  a  given  diameter  of  Sugar  Pan,  of 
the  spherical  form. 

Fig.  1.  Fio.  2. 


Let  A  B  fig.  1,  be  the  given  diameter  of  the  pan,  the  plates 
for  forming  the  same  are  to  be  jump-jointed ;  the  breadth  and 
length  of  each  plate  is  to  bear  an  equal  portion  to  the  required 
circle. 

From  C  as  a  centre,  with  radius  of  the  given  diameter,  describe 
the  circle  A  B  ;  divide  this  circle  into  as  many  equal  parts  as  it  is 
intended  to  have  plates  in  the  circle  of  the  pan.  From  D  to  A 
divide  into  any  number  of  equal  parts,  say  4  ;  then  from  the 
points  of  division  draw  lines  parallel  to  the  line  E  F,  terminating 
at  the  line  A  B.  Now,  with  C  as  a  centre,  describe  the  arcs  R  S  T 
U  V  ;  having  done  this,  take  the  sheet  iron  of  which  the  template 
is  to  be  made  and  draw  a  line  through  the  centre  of  it,  and  set 
the  trammel  points  to  one  fourth  of  the  circumference  of  the  given 
diameter,  then  with  0  as  a  centre,  describe  the  arc  G  H,  fig.  2 ;  now 
take  the  length  of  D  A,  measuring  from  D  to  A,  fig.  1,  which  divide 
into  the  same  number  of  equal  parts,  and  with  O  as  a  centre,  draw 
thearcsasshowninthefigure,andmakethecurvedlines,  RSTU  V 
equal  in  length  to  those  marked  R  S  T  U  V,  fig.  1 ;  then  by  bend- 
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\n^  a  thin  lath  round  tho  points  USTCJV,  the  ciirv.  ;,,..«,  of 
tbo  outwidos  of  the  template  may  be  drawn.  And  8h.>iiM  ihf  pan 
required  to  be  flanged,  in  such  ease,  draw  the  outer  circle  I  K* 
to  the  diameter  required,  flg.  1 ,  and  add  its  portion  to  the  top 
part  of  tho  template,  P  P,  as  shown  in  the  figure,  and  the  jfmplatf 
will  be  as  required. 

To  out  the  selvage  of  a  plate  required  to  form  a  given  cylinder, 
which  is  to  be  flanged,  and  made  to  fit  a  given  circle. 


From  centre  of  rivet  holes,  let  A  B  be  one  half  of  the  circcmi* 
ference  of  the  given  cylinder,  and  M  N  the  given  circle. 

On  C  as  a  centre,  with  radius  of  the  given  diameter  of  cylinder, 
describe  the  semicircle  D  F  E  ;  divide  D  F  into  any  number  of 
equal  parts,  say  four,  then  draw  lines  from  the  points  1,  2,  8,  4, 
parallel  to  the  perpendicular  line  C  F,  until  they  meet  the  line 
G  H  ;  now  describe  the  given  circle  M  N,  touching  the  points  D  E, 
and  then  divide  the  line  I  K  into  the  same  number  of  equal  parts 
1,  2,  3,  4,  on  each  side  of  the  perpendicular  line  CF,  measuring 
from  the  centre  of  rivet  holes.  Having  done  this,  measure  off  on 
both  sides  of  the  line  I  K,  the  heights  1,2,  3,  4,  which  stand  be- 
tween the  lines  D  C,  and  through  the  points  of  intersection  traee 
the  curved  lines  required.  The  other  half  of  the  circumference 
must  be  described  in  the  same  manner,  and  the  selvage  of  both 
plates,  which  are  to  form  the  cylinder,  will  be  completed. 


TABLE    XXXVI. 


Strength  of  Steel  and  Iron, 

The  cohesive  strength  of  a  bar  of  steel  or  iron  is  that  force  with  which 
it  resists  being  torn  asunder  when  pulled  lengthwise,  and  the  strength  of 
a  bar  exposed  to  strains  in  the  direction  of  its  length,  is  in  proportion  to 
the  transverse  area,  whatever  be  its  figure,  length,  or  position. 

Table  showing  the  cohesive  strength  of  steel  and  iron  bars.  One-third 
of  the  ultimate  strength  is  always  considered  suflBlcient  for  a  permanent 
load. 


MATERIAL. 

The  strength 
of  1  inch 
Square  Bar. 

One-Third 
the 

strength. 

The  strength 

of  1  inch 

Round  Bar. 

One-Third 

the 
strength. 

English  Iron,  ist  quality 

, ,             , ,     2iid  qualit\ 

Welsh   Iron,    1st  quality 

))_         ,,    2nd  quality... 

Swedish  Iron 

Lbs. 

66900- 

55872- 

64960- 

55776- 

72064- 

134256- 

133152- 

124400- 

Lbs. 

22300- 
18724- 
21653- 
18792- 
24021- 
44752- 
44384- 
41466- 

Lbs. 

52544- 
43881- 
51018- 
42806- 
56599- 
105444- 
104577- 
97703- 

Lbs. 

17514- 
14627- 
17006- 
14268- 
18866- 
35148- 
34859- 
82567- 

Cast  Steel  

Blister  Steel    

Shear  Steel     

To  find  the  ultimate  cohesive  strength  of  square,  fiat,  and  round 
bars. 

EuLE. — Multiply  the  area  of  section  of  the  bar  in  inches  and  parts,  by 
the  tabular  number  required,  and  the  product  will  be  the  ultimate  cohesive 
strength. 

Examples. 


A  bar  of  English  Iron,  2nd  quality, 
being  1|  inches  square,  what  is  its 
cohesive  power,  or  absolute  strength  ? 

1-5  X  l-5=2-2o  X  55872=125712  lbs. 
=Ans. 


Eequired  the  ultimate  strength  of 
a  bar  of  round  iron,  2nd  quality,  1 J 
inches  in  diameter. 


1-5x1-5= 


:2-25  x  43881=987321  Ibe. 
=AnH. 


Note. — The  diameter  of  a  circle  multiplied  by  -8862  equals  the  side  of 
an  equal  square— and  the  side  of  a  square  multiplied  by  1-128  equals  the 
diameter  of  an  equal  circle. 

Examples. 


The  diameter  of  a  circle  is  If  in. 
what  is  the  side  of  square  equal  in 
area  to  the  given  diameter? 

1-75  x-8862  =1-55  =  Ifg  in.  nearly. 
=  Ans. 


The  side  of  a  square  being  1^ 
inch,  what  will  be  the  diameter  of 
circle  equalin  area  to  the  given  square 

1-5625  Xll28  =  1-76  =  If  in.  nearly. 
=An8. 


TABLE  XXXVII. 


GoQtaming  tbo  fractional  parti  of  an  iooh,  when  dl?id«d  IbIo  ihirty-lv* 
parts ;  alio  a  foot  of  twelve  inobtt 


Deeimals. 

Partiiof  an 
Inoh. 

Pvtaof  aa 
loah. 

OMlOMb. 

'^-ll 

•03125 

equal 

to   ,>, 

•6 

equal  to    i 

•0888«q»iteliiieh 

•0625 

If 

I'ff 

•53125 

ii 

•1666      „     2    „ 

•09375 

ft 

/f 

•5626 

,f       A 

•26         „     8    „ 

•125 

Iff 

i^ 

•69876 

H               if 

•8888     „     4    „ 

•15625 

f» 

A 

•625 

ft 

•4166     „    6    „ 

•1875 

ft 

tV 

•66625 

H 

•6           „    6    „ 

•21875 

»» 

iV 

•6875 

M               ii 

•6888     „    7    „ 

•25 

>> 

i 

•71876 

ii 

•6666     „    8    „ 

•28125 

»» 

^% 

•75 

i 

76         „    9    „ 

•8125 

If 

A 

•78125 

H 

•8888      „  10    „ 

•84875 

«> 

i^ 

•8125 

Ii 

•9166      „  11    „ 

•875 

t> 

* 

•84875 

ii 

•010416.,  iofin. 

1  ^40625 

ff 

it 

•875 

i 

•02088    „  i    „ 

•4875 

t> 

t'^ 

•90625 

n 

•03126    „  1    „ 

•46875 

t> 

H 

•9875 

n 

•04166    „  i    „ 

•96876 

M                  ii 

•052088,,  a    „ 
•0625      „  }    „ 
•072916,,  i    „ 

The  above  table  is  to  facilitate  the  multiplication  and  diviaioa  of  part* 
f  an  inch,  and  other  calculations.  For  example,  suppose  a  plate  of 
jon  to  measure  48^  inches  long,  18|  inches  broad,  and  4  ol  an 
Jiick,  what  number  of  cubic  inches  will  it  contain  7 


48-5r 
18-75= 

.48J 
=181 

Example. 

909-375 
•25- 

=i 

2426 
8396 
3880 
485 

4546876 
1S18760 

227-34376= 

ren 

909-376 
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Tempering  Steel  Tools, 

For  Cast  Iron. — For  boring  cylinders,  turning  rolls,  or  any 
large  cast  iron,  let  the  tools  be  as  hard  as  clean  water  will  make 
them,  minding  not  to  heat  the  steel  more  than  cherry-red. 

For  Wrought  Iron. — Large  tools  for  turning  and  boring,  to  be 
heated  to  cherry-red,  and  let  down  to  a  pale  straw  colour,  and 
small  tools  a  shade  darker. 

ScREw-DiEs,  Plates,  Taps,  &c. — To  be  heated  to  cherry-red, 
and  tempered  to  a  very  dark  straw  colour. 

Large  Kimers,  and  Steeled  Iron  Taps. — To  be  heated  uni- 
formly to  a  cherry-red,  and  dipped  in  a  cistern  containing  warm 
water  of  about  80  degrees  Fahrenheit ;  in  this  case  they  will  require 
no  letting  down — always  bearing  in  mind  to  dip  the  large  end  of 
the  rimer  in  the  water  first,  this  will  give  a  uniformity  of  hardness. 

For  Small  Eimers,  &c. — ^Let  them  be  heated  to  cherry-red 
and  tempered  to  yellow,  slightly  tinged  with  purple. 

For  Shears  and  Punches. — Heat  them  to  cherry-red  and  dip 
them  in  clean  eold  water,  and  temper  them  to  the  colour  of  a 
light  purple. 

Tools  for  Cutting  Wood — Heat  them  to  cherry-red  very 
carefully,  and  dip  them  in  warm  water,  of  about  80  degrees  Fahr- 
eniieit,  then  temper  them  to  a  dark  straw  colour. 

Case  Hardening. 

The  most  common  plan  for  case  hardening  consists  in  the  in- 
sertion of  the  articles  among  horn  or  leather  cuttings,  bone  dust, 
.  or  animal  charcoal,  in  an  iron  box  provided  with  a  lid  luted  with 
clay,  which  is  then  put  into  a  furnace  for  a  period  answerable 
to  the  depth  of  steel  required,  after  this  the  box  is  taken  from  the 
furnace  and  its  contents  suddenly  immersed  in  cold  water. 

Many  articles  may  be  case  hardened  by  prussiate  of  potash. 

Take  prussiate  of  potash  and  pound  it  to  a  fine  powder,  then 
heat  the  article  to  a  dull  red  heat,  and  sprinkle  upon  it  sufficient 
of  the  prussiate  of  potash,  then  return  it  to  the  fire  for  a  minute 
or  so,  and  finally  immerse  in  water  till  cold. 
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Sloane,  Ph.D.     With  cuts,  square  i6mo,  cloth,  4J.  6</. 

The  Pho7tograph,  and  How  to  Construct  it.     With  a 

Chapter  on  Sound.  By  W.  Gillett.  With  engravings  and  full  xvorking 
draxvings,  crown  Svo,  cloth,  5J. 
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yust  Published,  in  Demy  Bvo,  cloth,  containing^  975  pages  and  250  Illustrations,  price  js.  6d. 

SPONS'  HOUSEHOLD  MANUAL: 

A  Treasury  of  Domestic  Eeceipts  and  Guide  for  Home  Management, 
PRINCIPAL   CONTENTS. 

Hints  for  selecting"  a  grood  House,  pointing  out  the  essential  requirements  for 
a  good  house  as  to  the  Site,  Soil,  Trees,  Aspect,  Construction,  and  General  Arrangement ; 
with  instructions  for  Reducing  Echoes,  Waterproofing  Damp  Wails,  Curing  Damp  Cellars. 

Sanitation.— ^Vhat  should  constitute  a  good  Sanitary  Arrangement ;  Examples  (with 
Illustrations)  of  Well-  and  Ill-drained  Houses.;  How  to  Test  Drains ;  Ventilating  Pipes,  etc. 

Water  Supply— Care  of  Cisterns;  Sources  of  Supply;  Pipes;  Pumps;  Purification 
and  Filtration  of  Water. 

Ventilation  and  Warmingr. — Methods  of  Ventilating  without  causing  cold 
draughts,  by  various  means  ;  Principles  of  Warming  ;  Health  Questions  ;  Combustion  ;  Open 
Grates  ;  Open  Stoves  ;  Fuel  Economisers  ;  Varieties  of  Grates  ;  Close-Fire  Stoves  ;  Hot-air 
Furnaces  ;  Gas  Heating  ;  Oil  Stoves  :  Steam  Heating  ;  Chemical  Heaters  ;  Management  o 
Flues  ;  and  Cure  of  Smoky  Chimneys. 

liiS'lltinGr. — The  best  methods  of  Lighting ;  Candles,  Oil  Lamps,  Gas,  Incandescent 
Gas,  Electric  Light ;  How  to  test  Gas  Pipes  ;  Management  of  Gas. 

Furniture  and  Decoration. — Hints  on  the  Selection  of  Furniture ;  on  the  most 
approved  methods  of  Modern  Decoration  ;  on  the  best  methods  of  arranging  Bells  and  Calls 
How  to  Construct  an  Electric  Bell. 

Thieves  and  Fire.— Precautions  against  Thieves  and  Fire  ;  Methods  of  Detection 
Domestic  Fire  Escapes  ;  Fireproofing  Clothes,  etc. 

The  Larder.— Keeping  Food  fresh  for  a  limited  time ;  Storing  Food  without  change, 
such  as  Fruits,  Vegetables,  Eggs,  Honey,  etc. 

Curing-  Foods  for  lengrthened  Preservation,  as  Smoking,  Salting,  Canning, 
Potting,  Pickling,  Bottling  Fruits,  etc. ;  Jams,  Jellies,  Marmalade,  etc. 

The  Dairy. — The  Building  and  Fitting  of  Dairies  in  the  most  approved  modern  style  ; 
Butter-making  ;  Cheesemaking  and  Curing. 

The  Cellar.— Building  and  Fitting ;  Cleaning  Casks  and  Bottles  ;  Corks  and  Corking  ; 
Aerated  Drinks  ;  Syrups  for  Drinks ;  Beers ;  Bitters ;  Cordials  and  Liqueurs ;  Wines  ; 
Miscellaneous  Drinks. 

The  Pantry.— Bread-making  ;  Ovens  and  Pyrometers  ;  Yeast ;  '  German  Yeast  ; 
Biscuits;  Cakes;  Fancy  Breads;  Buns. 

The  Kitchen.— On  Fitting  Kitchens ;  a  description  of  the  best  Cooking  Ranges,  close 
and  open  ;  the  Management  and  Care  of  Hot  Plates,  Baking  Ovens,  Dampers,  Flues,  and 
Chimneys;  Cooking  by  Gas;  Cooking  by  Oil;  the  Arts  of  Roasting,  Grilling,  Boiling, 
Stewing,  Braising,  Frying. 

Receipts  for  Dishes —Soups,  Fish,  Meat,  Game,  Poultry,  Vegetables,  Salads, 
Puddings,  Pastry,  Confectionery,  Ices,  etc.,  etc. ;  Foreign  Dishes. 

The  Housewife's  Room.— Testing  Air,  Water,  and  Foods  ;  Cleaning  and  Renovat- 
ing ;  Destroying  Vermin. 

Housekeeping:,  Marketing-. 

The  Diningr-Room.- Dietetics  ;  Laying  and  Waiting  at  Table  :  Carving ;  Dinners, 
Breakfasts,  Luncheons,  Teas,  Suppers,  etc. 

The  Drawingr-Room.— Etiquette ;  Dancing  ;  Amateur  Theatricals  ;  Tricks  and 
Illusions  ;  Games  (indoor). 

The  Bedroom  and  Dressing-Room  ;  Sleep  ;  the  Toilet ;  Dfess ;  Buying  Clothes  ; 
Outfits ;  Fancy  Dress. 

The  Nursery.— The  Room ;  Clothing  ;  Washing  ;  Exercise ;  Sleep ;  Feeding  ;  Teeth- 
ing; Illness;  Home  Training. 

The  Sick-Room.— The  Room;  the  Nurse  ;  the  Bed  ;  Sick  Room  Accessories;  Feeding 
Fatienu;  invalid  Dishes  and  Drinks;  Administering  Physic  ;  Domestic  Remedies ;  Accidents 
and  Emergencies;  Bandaging;  Burns;  Carrying  Injured  Persons;  Wounds ;  Drowning;  Fits 
Ifrost-bitca;  Poisons  and  Antidotes;  Sunstroke;  Common  Complaints;  Disinfection,  etc. 
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The  Bath-Room— Bathing  in  General ;  MinaKcincrit  of  Hot-Water  System. 
The  Laundry— Small  Domestic  Washing  Machines,  and  methodi  of  getting  up  tinen 

Fitting  tip  and  Working  a  Steam  Laundry. 

The  School-Room.— The  Room  r.nd  its  Fittini^s  ;  Teaching,  etc 

The  PlayRTOund. — Air  and  Exercise;  Training  ;  Outdoor  Games  and  Sports. 

The  Workroom- — Darning,  Patching,  and  Mending  Garments. 

The  Library.— Care  of  Books. 

The  (Jarden.— Calendar  of  Operations  for  Lawn,  Flower  Garden,  and  Kitchen 
Garden. 

The  Farmyard.— Management  of  the  Horse,  Cow,  Pig,  Poultry,  Bees,  etc.,  etc. 

Small  Motors. — A  description  of  the  various  small  Engines  useful  for  domestic 
purposes,  from  i  man  to  i  horse  power,  worked  by  various  methods,  such  as  Electric 
Engines,  G.is  Engines,  Petroleum  Engines,  Steam  Engines,  Condensing  Engines,  Water 
Power,  Wind  Power,  and  the  various  methods  of  working  and  managing  them. 

Sousehold  Law^. — The  Law  relating  to  Landlords  and  Tenants,  Lodgers,  Servants, 
Parochial  Authorities,  Juries,  Insurance,  N uisance,  etc. 

On  Desig7iing  Belt  Geari7ig,      By  E.  J.  Cowling 

Welch,  Mem.  Inst.  Mech.  Engineers,  Author  of  'Designing  Valve 
Gearing.'     Fcap.  8vo,  sewed,  dd, 

A  Handbook  of  FormulcE^  Tables^  and  Memora^ida^ 

for  Architectural  Surveyors  and  others  engaged  in  Building.  By  J.  T. 
Hurst,  C.E.     Fourteenth  edition,  royal  32mo,  roan,  5j. 

"It  is  no  disparagement  to  the  many  excellent  publications  we  refer  to,  to  say  that  in  our 
opinion  this  little  pocket-book  of  Hurst's  is  the  very  best  of  them  all,  without  any  exception. 
It  would  be  useless  to  attempt  a  recapitulation  of  the  contents,  for  it  appears  to  contain  almost 
every t ht\(^  i'h:^X.  anyone  connected  with  building  could  require,  and,  best  of  all,  made  up  in  a 
compact  form  for  carrying  in  the  pocket,  measuring  only  5  in.  by  3  in.,  and  about  \  in.  thick, 
in  a  limp  cover.  We  congratulate  the  author  on  the  success  of  his  laborious  and  practically 
compiled  little  book,  which  has  received  unqualified  and  deserved  praise  from  every  profes- 
sional person  to  whom  we  have  shown  it." —  The  Dublin  Builder. 

Tabulated  Weights   of  Angle,    Tee,    Bulb,    Round, 

Square,  and  Flat  Iron  and  Steel,  and  other  information  for  the  use  of 
Naval  Architects  and  Shipbuilders.  By  C.  H.  Jordan,  M.I.N.A.  Fourth 
edition,  32mo,  cloth,  2s.  6d. 

A  Complete  Set  of  Contract  Docimzents  for  a  Country 

Lodge,  comprising  Drawings,  Specifications,  Dimensions  (for  quantities), 
Abstracts,  Bill  of  Quantities,  Form  of  Tender  and  Contract,  with  Notes 
by  J.  Leaning,  printed  in  facsimile  of  the  original  documents,  on  single 
sheets  fcap.,  in  paper  case,  10s. 

A    Practical   Treatise   on   Heat,  as   applied  to   the 

Useful  Arts;  for  the  Use  of  Engineers,  Architects,  &c.  By  Thomas 
Box.     Wkh  i^  plates.     Sixth  edition,  crown  8vo,  cloth,  12s.  6d. 

A   Descriptive    Treatise  on  Mathematical  Drawing 

Instruments:  their  construction,  uses,  qualities,  selection,  preservation, 
and  suggestions  for  improvements,  with  hints  upon  Drawing  and  Colour- 
ing. By  W.  F.  Stanley,  M.R.I.  Sixth  edition,  with  numerous  illustrations, 
crown  8vo,  cloth,  5.;. 
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Quantity  Surveying,    By  J.  Leaning.    With  42  illus- 
trations.   Second  edition,  revised,  crown  8vo,  cloth,  qj. 
Contents : 


A    complete    Explanation    of  the    London 

Practice. 
General  Instructions. 
Order  of  Taking  Off. 

Modes  of  Measurement  of  the  various  Trades. 
Use  and  Waste. 
Ventilation  and  Warming. 
Credits,  with  various  Examples  of  Treatment. 
Abbreviations. 
Squaring  the  Dimensions. 
Abstracting,  with  Examples  in  illustration  of 

each  Trade. 
Billing. 

Examples  of  Preambles  to  each  Trade. 
Form  for  a  Bill  of  Quantities. 
Do.        Bill  of  Credits. 
Do.        Bill  for  Alternative  Estimate. 
Restorations  and  Repairs,  and  Form  of  Bill. 
Variations  before  Acceptance  of  Tender. 
Errors  in  a  Builder's  Estimate. 


Schedule  of  Prices. 

Form  of  Schedule  of  Prices. 

Analysis  of  Schedule  of  Prices. 

Adjustment  of  Accounts. 

Form  of  a  Bill  of  Variations. 

Remarks  on  Specifications. 

Prices     and     Valuation     of     Work,     with 

Examples  and  Remarks  upon  each  Trade. 
The  Law  as  it  affects  Quantity  Surveyors, 

with  Law  Reports. 
Taking  Off  after  the  Old  Method. 
Northern  Practice. 
The    General    Statement    of    the   Methods 

recommended  by  the  Manchester  Society 

of  Architects  for  taking  Quantities. 
Examples  of  Collections. 
Examples  of  "  Taking  Off"  in  each  Trade. 
Remarks  on  the  Past  and  Present  Methods 

of  Estimating. 


Spons   A^'chitects    and  Builders   Price  Book,   with 

useful  Memoranda.  Edited  by  W.  YouNG,  Architect.  Crown  8vo,  cloth, 
red  edges,  3^.  6d.    Published  annually.    Nineteenth  edition.    Now  ready. 

Long-Span  Railway  Bridges,  comprising  Investiga- 
tions of  the  Comparative  Theoretical  and  Practical  Advantages  of  the 
various  adopted  or  proposed  Type  Systems  of  Construction,  with  numerous 
Formulae  and  Tables  giving  the  weight  of  Iron  or  Steel  required  in 
Bridges  from  300  feet  to  the  limiting  Spans ;  to  which  are  added  similar 
Investigations  and  Tables  relating  to  Short-span  Railway  Bridges.  Second 
and  revised  edition.  By  B.  Baker,  Assoc.  Inst.  C.E.  Plates,  crown  8vo, 
cloth,  5^-. 

Elementary  Theory  and  Calculation  of  Iron  Bridges 

and  Roofs.  By  August  Ritter,  Ph.D.,  Professor  at  the  Polytechnic 
School  at  Aix-la-Chapelle.  Translated  from  the  third  German  edition, 
by  H.  R.  Sankey,  Capt.  R.E.     With  500  illustrations,  8vo,  cloth,  15J. 

The    Elementary     Principles    of   Carpentry,       By 

Thomas  Tredgold.      Revised  from   the   original  edition,  and  partly 
re-written,  by  John  Thomas  Hurst.     Contained  in  517  pages  of  letter- 
press, and  illustrated  with  48  plates  and  150  wood  engravings.      Sixth 
edition,  reprinted  from  the  third,  crown  8vo,  cloth,  \2s.  6d. 
Section  I.    On  the  Equality  and  Distribution  of  Forces  —  Section    17.    Resistance  of 
Timber  —  Section  III.    Construction  of  Floors  —  Section  IV.    Construction  of  Roofs  —  Sec- 
tion V.    Construction  of  Domes  and  Cupolas  —  Section  VI.    Construction  of  Partitions — 
Section  VII.    Scaffolds,  Staging,  and  Gantries — Section  VIII.    Construction  of  Centres  for 
Bridges — Section  IX.     Coffer-dams,  Shoring,  and  Strutting — Section  X,    Wooden  Bridges 
and  Viaducts — Section  XI.    Joints,  Straps,  and  other  Fastenings — Section  XII.   Timber. 

The  Builders  Clerk :  a  Guide  to  the  Management 

of  a  Builder's  Business.    By  Thomas  Bales.    Fcap.  8vo,  cloth,  is.  6d. 
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Practical  Gold-Mining:  a  Comprehensive  Treatise 

on  the  Origin  and  Occurrence  of  Gold-bearing  Gravels,  Rocks  and  Ores, 
and  the  methods  by  which  the  Gold  is  extracted.  By  C.  G.  WARNFOKii 
Lock,  co-Author  of  *  Gold :  its  Occurrence  and  Extraction.'  With  S  t'lat,:$ 
and  27s  engravings  in  the  text^  royal  8vo,  cloth,  2/.  2  . 

Hot  Water  Supply :  A  Practical  Treatise  upon  tiic 

Fitting  of  Circulating  Apparatus  in  connection  with  Kitchen  Range  and 
other  Boilers,  to  supply  Hot  Water  for  Domestic  and  General  Purposes. 
With  a  Chapter  upon  Estimating.    Fu//y  ilhistratcdy  crown  8vo,  cloth,  y. 

Hot  Water  Apparatus :  An  Elementary  Guide  for 

the  Fitting  and  Fixing  of  Boilers  and  Apparatus  for  the  Circulation  of 
Hot  Water  for  Heating  and  for  Domestic  Supply,  and  containing  a 
Chapter  upon  Boilers  and  Fittings  for  Steam  Cooking.  32  illustrations^ 
fcap.  8vo,  cloth,  is.  6d. 

The  Use  and  Misuse^  and  the  Proper  and  Improper 

Fixing  of  a  Cooking  Range.     Illustrated^  fcap.  8vo,  sewed,  dd. 

Iron  Roofs:  Examples  of  Design,  Description.  Illus- 
trated with  64  Working  Drawings  of  Executed  Roofs.  By  Arthur  T. 
Walmisley,  Assoc.  Mem.  Inst.  C.E.  Second  edition,  revised,  imp.  4to, 
half-morocco,  3/.  3J. 

A  History  of  Electric  Telegraphy,  to  the  Year  1837. 

Chiefly  compiled  from  Original  Sources,  and  hitherto  Unpublished  Docu- 
ments, by  J.  J.  Fahie,  Mem.  Soc.  of  Tel.  Engineers,  and  of  the  Inter- 
national Society  of  Electricians,  Paris.     Crown  8vo,  cloth,  qj. 

Spons"  Infonnation  for  Colonial  Engineers.     Edited 

by  J.  T.  Hurst.     Demy  8vo,  sewed. 
No.  I,  Ceylon.    By  Abraham  Deane,  C.E.    2s.  6d. 
Contents  : 

Introductory  Remarks  —  Natural  Productions  —  Architecture  and  Engirieering  — Topo- 
graphy, Trade,  and  Natural  History — Principal  Stations — Weights  and  Measures,  etc.,  etc. 

No.  2.  Southern  Africa,  including  the  Cape  Colony,  Natal,  and  the 
Dutch  Republics.  By  Henry  Hall,  F.R.G.S.,  F.R.C.I.  With 
Map.    3J.6^.  Contents: 

General  Description  of  South  Africa — Physical  Geography  with  reference  to  Engineering 
Operations — Notes  on  Labour  and  Material  in  Cape  Colony — Geological  Notes  on  Rock 
Formation  in  South  Africa — Engineering  Instruments  for  Use  in  South  Africa— Principal 
Public  Works  in  Cape  Colony:  Railways,  Mountain  Roads  and  Passes,  Harbour  Works, 
Bridges,  Gas  Works,  Irrigation  and  Water  Supply,  Lighthouses,  Drainage  and  Sanitary 
Engineering,  Public  Buildings,  Mines — Table  of  Woods  in  South  Africa — Animals  used  for 
Draught  Purposes — Statistical  Notes — Table  of  Distances — Rates  of  Carriage,  etc. 

No.  3.  India.   By  F.  C.  Danvers,  Assoc.  Inst  C.E.  With  Map.  4^.  6d. 

Contents  : 

'  Physical  Geography  of  India — Building  Materials — Roads^Railways — Bridges— Irriga- 
tion —  River  Works  —  Harbours  —  Lighthouse  Buildings  —  Native  Labour  —  The  Principal 
Trees  of  India — Money — Weights  and  Measures— Glossary  of  Indian  Terms,  e'c 
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Our  Factories,    Workshops,  and  Warehouses:   their 

Sanitary  and  Fire-Resisting  Arrangements.  By  B.  H.  Thwaite,  Assoc. 
Mem.  Inst.  C.E.     With  183  wood  engravings^  crown  8vo,  cloth,  gs. 

A  Practical  Treatise  on  Coal  Mining,     By  George 

G.  Andre,  F.G.S.,  Assoc.  Inst.  C.E.,  Member  of  the  Society  of  Engineers. 
With  82  lithographic  plates.    2  vols.,  royal  4to,  cloth,  3/.  12s. 

A    Practical    Treatise  on    Casting  and   Founding, 

including  descriptions  of  the  modern  machinery  employed  in  the  art.  By 
N.  E.  Spretson,  Engineer.  Fifth  edition,  with  82  plates  drawn  to 
scale,  412  pp.,  demy  8vo,  cloth,  i8j. 

A  Handbook  of  Electrical  Testing.    By  H.  R.  Kempe, 

M.S.T.E.     Fourth  edition,  revised  and  enlarged,  crown  8vo,  cloth,  ids. 

The  Clerk  of  Works:  a  Vade-Mecum  for  all  engaged 

in  the  Superintendence  of  Building  Operations.  By  G.  G.  HOSKINS, 
F.R.I.B.A.     Third  edition,  fcap.  8vo,  cloth,  is.  6d. 

American   Foundry  Practice:    Treating   of  Loam, 

Dry  Sand,  and  Green  Sand  Moulding,  and  containing  a  Practical  Treatise 
upon  the  Management  of  Cupolas,  and  the  Melting  of  Iron.  By  T.  D. 
West,  Practical  Iron  Moulder  and  Foundry  Foreman.  Second  edition, 
with  mwierous  illustrations^  crown  8vo,  cloth,  los.  6d. 

The  Maintenance  of  Macadamised  Roads,     By  T. 

CODRINGTON,  M.I.C.E,  F.G.S.,  General  Superintendent  of  County  Roads 
for  South  Wales.     Second  edition,  8vo,  cloth,  ^s.  6d. 

Hydraulic   Steam   and  Hand  Power  Lifting  and 

Pressing  Machinery.  By  Frederick  Colyer,  M.  Inst.  C.E.,  M.  Inst.  M.E, 
With  "Ji  plates,  8V0,  cloth,  i8j. 

Ptimps  and  Pumping  Machinery.      By  F.  Colyer, 

M.I.C.E.,  M.I.M,E.     With  2^  folding  plates  y  8vo,  cloth,  12s.  dd. 

Pumps  and  Pumping  Machinery,     By  F.   Colyer. 

Second  Part.    With  11  large  plates,  8vo,  cloth,  12s.  6d. 

A  Treatise  on  the  Origin,  Progress,  Prevention,  and 

Cure  of  Dry  Rot  in  Timber;  with  Remarks  on  the  Means  of  Preserving 
Wood  from  Destruction  by  Sea- Worms,  Beetles,  Ants,  etc.  By  Thomas 
Allen  Britton,  late  Surveyor  to  the  Metropolitan  Board  of  Works, 
etc.,  etc.     With  10  plates,  crown  8vo,  cloth,  *js.  6d. 

The  Artillery  of  the  Future  and  the  New  Powders, 

By  J.  A.  LoNGRiDGE,  Mem.  Inst.  C.E.    8vo,  cloth,  5j. 
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Gas  Works :  their  Arrangement,  Construction,  Plant, 

and  Machinery.  By  F.  Colyer,  M.  Inst.  C.E.  lVi(h  l\  folding  plates^ 
8vo,  cloth,  I2s.  6ci. 

The  Mtmicipal  and  Sanitary  Engineer  s  Handbook. 

By  II.  Percy  Boulnois,  Mem.  Inst.  C.E.,  Borough  Engineer,  Ports- 
mouth.    Wiih  numerous  illustrations.     Second  edition,  demy  8vo,  cloth. 

Contents  : 

The  Appointment  and  Duties  of  the  Town  Surveyor— Traffic — Macadamised  Roadways- 
Steam  Rolling— Road  Metal  and  Breaking— Pitched  Pavements— Asphaltc — Wood  Pavements 
— Footpaths — Kerbs  and  Gutters — Street  Naming  and  Numbering— Street  Lighting — Sewer- 
age— Ventilation  of  Sewers — Disposal  of  Sewage — House  Drainage — Disinfection — Gas  and 
Water  Companies,  etc..  Breaking  up  Streets — Improvement  of  Private  Streets — Borrowing 
Powers— Artirans'  and  Labourers'  Dwellings — Public  Conveniences — Scavenging,  including 
Street  Cleansing— Watering  and  the  Removing  of  Snow— Planting  Street  Trees— Deposit  of 
Plans — Dangerous  Buildings — Hoardings — Obstructions — Improving  Street  Lines — Cellar 
Openings — Public  Pleasure  Grounds — Cemeteries — Mortuaries — Cattle  and  Ordinary  Markets 
—Public  Slaughter-houses,  etc- — Giving  numerous  Forms  of  Notices,  Specifications,  and 
General  Information  upon  these  and  other  subjects  of  great  importance  to  Municipal  Engi- 
neers and  others  engaged  in  Sanitary  Work. 

Metrical    Tables.      By    Sir    G.     L.    Molesworth, 

M.I.C.E.    32mo,  cloth,  \s.  6d. 

Contents. 

General — Linear  Measures — Square  Measures — Cubic  Measures — Measures  of  Capacity- 
Weights — Combinations— Thermometers. 

Elements  of  Construction  for  Electro-Magnets.     By 

Count  Th.  Du  Moncel,  Mem.  de  I'lnstitut  de  France.  Translated  from 
the  French  by  C.  J.  Wharton.     Crown  8vo,  cloth,  ^r.  6^. 

A   Treatise  on  the  Use  of  Belting  for  the  Transmis- 

sioTi  of  Power.  By  J.  H.  Cooper.  Second  edition,  illustrated^  8vo, 
cloth,  1 5 J. 

A  Pocket-Book  of  Useful  Formulce  and  Memoranda 

for  Civil  and  Mechatiical  Engineers.  By  Sir  Guilford  L.  Molesworth, 
Mem.  Inst.  C.E.  With  numerous  illustrations^  744  pp.  Twenty-second 
edition,  32mo,  roan,  6s. 

Synopsis  of  Contents: 

Surveying,  Levelling,  etc. — Strength  and  Weight  of  Materials — Earthwork,  Brickwork, 
Masonry,  Arches,  etc. — Stmts,  Columns,  Beams,  and  Trusses — Flooring,  Roofing,  and  Roof 
Trusses — Girders,  Bridges,  etc. — Railways  and  Roads — Hydraulic  Formulae — Canals,  Sewers, 
Waterworks,  Docks— Irrigation  and  Breakwaters— Gas,  Ventilation,  and  Warming — HeaC 
Light,  Colour,  and  Sound — Gravity :  Centres,  Forces,  and  Powers— Millwork,  Teeth  of 
Wheels,  Shafting,  etc. — Workshop  Recipes — Sundry  Machinery — Animal  Power — Steam  and 
the  Steam  Engine — Water-power,  Water-wheels,  Turbines,  etc. — Wind  and  Windmills- 
Steam  Navigation,  Ship  Building,  Tonnage,  etc. — Gunnery,  Projectiles,  etc. — Weights, 
Measures,  and  Money — Trigonometry,  Conic  Sections,  and  Curves — Telegraphy— Mensura- 
tion—Tables  of  Areas  and  Circumference,  and  Arcs  of  Circles — Logarithms,  Square  and 
Cube  Roots,  Powers — Reciprocals,  etc. — Useful  Numbers — Differential  and  Integral  Calcu- 
lus—Algebraic Signs— Telegraphic  Construction  and  Formulae. 
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Hints  on  Architectural  Draughtsmanship.    By  G.  W. 

TuxFORD  Hallatt.    Fcap.  8vo,  cloth,  \s.  6d. 

Spons     Tables    a7id   Memoranda   for    Engineers; 

selected  and  arranged  by  J.  T.  Hurst,  C.E.,  Author  of  'Architectural 
Surveyors'  Handbook,'  •  Hurst's  Tredgold's  Cai-pentry,'  etc.     Eleventh 
edition,  64mo,  roan,  gilt  edges,  i  j. ;  or  in  cloth  case,  \s.  6d. 
This  work  is  printed  in  a  pearl  type,  and  is  so  small,  measuring  only  2i  in.  by  if  in.  by 
t  in.  thick,  that  it  may  be  easily  carried  in  the  waistcoat  pocket. 

"  It  is  certainly  an  extremely  rare  thing  for  a  reviewer  to  be  called  upon  to  notice  a  volume 
measurmg  but  2^  in.  by  if  in,,  yet  these  dimensions  faithfully  represent  the  size  of  the  handy 
httle  book  before  us.  The  volume— which  contains  ii8  printed  pages,  besides  a  few  blank 
pages  for  memoranda— is,  in  fact,  a  true  pocket-book,  adapted  for  being  carried  in  the  waist- 
coat pocket,  and  containing  a  far  greater  amount  and  variety  of  information  than  most  people 

would  imagine  could  be  compressed  into  so  small  a  space The  little  volume  has  been 

conipiled  with  considerable  care  and  judgment,  and  we  can  cordially  recommend  it  to  our 
readers  as  a  useful  little  pocket  companion." — Eti^ineering. 

A    Practical   Treatise  on   Natural  and  Artificial 

Concrete,  its  Varieties  and  Constructive  Adaptations.  By  Henry  Reid, 
Author  of  the  '  Science  and  Art  of  the  Manufacture  of  Portland  Cement.* 
New  Edition,  with  59  woodcuts  and  <,  plates,  8vo,  cloth,  i^s. 

Notes  on  Concrete  and  Works  in  Concrete;  especially 

written  to  assist  those  engaged  upon  Pubhc  Works.  By  John  Newman, 
Assoc.  Mem.  Inst.  C.E.,  crown  8vo,  cloth,  ^r.  dd. 

Electricity  as  a  Motive  Power.     By  Count  Th.  Du 

MoNCEL,  Membre  de  I'Institut  de  France,  and  Frank  Geraldy,  Inge- 
nieur  des  Fonts  et  Chaussees.  Translated  and  Edited,  with  Additions,  by 
C.  J.  Wharton,  Assoc.  Soc.  Tel.  Eng.  and  Elec.  With  113  engravings 
and  diagrams,  crown  Svo,  cloth,  7^.  6^. 

Treatise  on   Valve-Gears,  with  special  consideration 

of  the  Link-Motions  of  Locomotive  Engines.     By  Dr.  Gustav  Zeuner 
Professor  of  Applied  Mechanics  at  the  Confederated  Polytechnikum  of 
Zurich.     Translated  from  the  Fourth  German  Edition,  by  Professor  T.  F 
Klein,  Lehigh  University,  Bethlehem,  Pa.  Illustrated,  Svo,  cloth,  12s.  6d. 

The    French' Polishers  Manual.      By   a    French- 

Polisher;  containing  Timber  Staining,  Washing,  Matching,  Improving, 
Painting,  Imitations,  Directions  for  Staining,  Sizing,  Embodying, 
Smoothing,  Spirit  Varnishing,  French-Polishing,  Directions  for  Re- 
polishing.     Third  edition,  royal  32mo,  sewed,  dd. 

Hops,    their    Cultivation,    Commerce,    and    Uses  in 

various  Countries,     By  P.  L.  Simmonds.     Crown  Svo,  cloth,  4^.  (id. 

The   Principles  of  Graphic   Statics.      By   George 

Sydenham  Clarke,  Major  Royal  Engineers.  With  112  illustrations. 
Second  edition,  4to,  cloth,  12s.  6d, 
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Dynamo  Tenders  Hand-Book,     By  F.  B   Badt,  late 

1st  Lieut.  Royal  Prussian  Artillery.  With  lo  illustrations.  Third  edition, 
i8mo,  cloth,  4x.  dd. 

Practical   Geometry^    Perspective^    and  Engineering 

Drawing;  a  Course  of  Descriptive  Geometry  adapted  to  the  Require- 
ments of  the  Engineering  Draughtsman,  including  the  determination  of 
cast  shadows  and  Isometric  Projection,  each  chapter  being  followed  by 
numerous  examples;  to  which  are  added  rules  for  Shading,  Shade-lining, 
etc.,  together  with  practical  instructions  as  to  the  Lining,  Colouring, 
Printing,  and  general  treatment  of  Engineering  Drawings,  with  a  chapter 
on  drawing  Instruments.  By  George  S.  Clarke,  Capt.  R.E.  Second 
edition,  zuilh  21  plates,     2  vols.,  cloth,  loj.  6d. 

The   Elements   of    Graphic   Statics,     By   Professor 

Karl  Von  Ott,  translated  from  the  German  by  G.  S.  Clarke,  Capt. 
R.E.,  Instructor  in  Mechanical  Drawing,  Royal  Indian  Engineering 
College.     With  93  illustrations^  crown  8vo,  cloth,  $s. 

A  Practical  Treatise  on  the  Manufacture  and  Distri- 
bution of  Coal  Gas.  By  William  Richards.  Demy  4to,  with  numerous 
wood  engravings  and  29  plates^  cloth,  2.%s. 

Synopsis  of  Contents  : 

Introduction  — History  of  Gas  Lighting  —  Chemistry  of  Gas  Manufacture,  by  Lewis 
Thompson,  Esq.,  M.R.C.S. — Coal,  with  Analyses,  by  J.  Paterson,  Lewis  Thompson,  and 
G.  R.  Hislop,  Esqrs. — Retorts,  Iron  and  Clay — Retort  Setting— Hydraulic  Main — Con- 
densers—Exhausters—Washers and  Scrubbers  — Purifiers  — Purification  — History  of  Gas 
Holder  —  Tanks,  Brick  and  Stone,  Composite,  Concrete,  Cast-iron,  Compound  Annular 
Wrought-iron  —  Specifications  —  Gas  Holders  —  Station  Meter  —  Governor  —  Distribution- 
Mains — Gas  Mathematics,  or  Formulae  for  the  Distribution  of  Gas,  by  Lewis  Thompson,  Esq.— 
Services— Consumers'  Meters — Regulators — Burners — Fittings — Photometer — Carburization 
of  Gas— Air  Gas  and  Water  Gas — Composition  of  Coal  Gas,  by  Lewis  Thompson,  Esq.— 
Analyses  of  Gas — Influence  of  Atmospheric  Pressure  and  Temperature  on  Gas — Residual 
Products— Appendix — Description  of  Retort  Settings,  Buildings,  etc.,  etc. 

The  New  Formula  for  Mean  Velocity  of  Discharge 

of  Rivers  and  Canals.  By  W.  R.  Kutter.  Translated  from  articles  in 
the  '  Cultur-Ingenieur,'  by  Lowis  D'A.  Jackson,  Assoc.  Inst.  C.E. 
8vo,  cloth,  I2J.  6</. 

The  Practical  Millwright  and  Engineers    Ready 

Reckoner;  or  Tables  for  finding  the  diameter  and  power  of  cog-wheels, 
diameter,  weight,  and  power  of  shafts,  diameter  and  strength  of  bolts,  etc. 
By  Thomas  Dixon.    Fourth  edition,  i2mo,  cloth,  3/. 

Tin:    Describing   the    Chief  Methods   of  Mining, 

Dressing  and  Smelting  it  abroad  ;  with  Notes  upon  Arsenic,  Bismuth  and 
Wolfram.  By  Arthur  G.  Charleton,  Mem.  American  Inst,  of 
Mining  Engineers.     With  plates^  8vo,  cloth,  r2j.  dd. 
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Perspective^   Explained  and  Illustrated.     By  G.  S. 

Clarke,  Capt.  R.E.     With  ilhistrations^  8vo,  cloth,  y.  6d, 

Practical  Hydraulics  ;  a  Series  of  Rules  and  Tables 

for  the  use  of  Engineers,  etc.,  etc.  By  Thomas  Box.  Ninth  edition, 
numerous  plates,  post  8vo,  cloth,  5j. 

The   Essential  Elements   of   Practical   Mechanics; 

based  on  the  Principle  of  Work,  designed  for  Engineering  Students.  By 
Oliver  Byrne,  formerly  Professor  of  Mathematics,  College  for  Civil 
Engineers.  Third  edition,  with  148  wood  engravings^  post  8vo,  cloth, 
7^.  dd. 

Contents : 

Chap.  I.  How  Work  is  Measured  by  a  Unit,  both  with  and  without  reference  to  a  Unit 
of  Time — Chap.  2,  The  Work  of  Living  Agents,  the  Influence  of  Friction,  and  introduces 
one  of  the  most  beautiful  Laws  of  Motion — Chap.  3.  The  principles  expounded  in  the  first  and 
second  chapters  are  applied  to  the  Motion  of  Bodies — Chap.  4.  The  Transmission  of  Work  by 
simple  Machines— Chap.  5.  Useful  Propositions  and  Rules. 

Brezveries  and  Mailings :  their  Arrangement,  Con- 
struction, Machinery,  and  Plant.  By  G.  Scamell,  F.R.I.B.A.  Second 
edition,  revised,  enlarged,  and  partly  rewritten.  By  F.  Colyer,  M.I.C.E., 
M.I.M.E.     IVith  20  plates,  8vo,  cloth,  12s.  6d. 

A  Practical  Treatise  on  the  Cons  true  tio7t  of  Hori- 
zontal and  Vertical  Waterwheels,  specially  designed  for  the  use  of  opera- 
tive mechanics.  By  William  Cullen,  Millwright  and  Engineer.  With 
II  plates.    Second  edition,  revised  and  enlarged,  small  4to,  cloth,  \2s.  6d. 

A  Practical  Treatise  on  Mill-gearing,  Wheels,  Shafts, 

Riggers,  etc. ;  for  the  use  of  Engineers.  By  THOMAS  Box.  Third 
edition,  with  1 1  plates.     Crown  8vo,  cloth,  7j.  6d. 

Minting  Machinery :  a  Descriptive  Treatise  on  the 

Machinery,  Tools,  and  other  Appliances  used  in  Mining.  By  G.  G. 
Andre,  F.G.S.,  Assoc.  Inst.  C.E.,  Mem.  of  the  Society  of  Engineers. 
Royal  4to,  uniform  with  the  Author's  Treatise  on  Coal  Mining,  con- 
taining 182  plates,  accurately  drawn  to  scale,  with  descriptive  text,  in 
2  vols.,  cloth,  3/.  I2J. 

Contents : 

Machinery  for  Prospecting,  Excavating,  Hauling,  and  Hoisting — Ventilation — Pumping — 
Treatment  of  Mineral  Products,  including  Gold  and  Silver,  Copper,  Tin,  and  Lead,  Iron, 
Coal,  Sulphur,  China  Clay,  Brick  Earth,  etc. 

Tables  for  Setting  out  Curves  for  Railways,  Caiials, 

Roads,  etc,  varying  from  a  radius  of  five  chains  to  three  miles.  By  A. 
Kennedy  and  R.  \V.  Hackwood. 
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Practical  Electrical  Notes  and  Definitions  for  the 

use  of  Engineering  Stttdents  and  Practical  Men.  By  W.  Per R KM 
Maycock,  Assoc.  M.  Inst.  E.K.,  Instructor  in  Electrical  Engineering  at 
the  Pitlake  Institute,  Croydon,  together  with  the  Rules  and  Regulations 
to  be  observed  in  Electrical  Installation  Work.  Second  edition.  Royal 
32mo,  roan,  gilt  edges,  4^.  6t/.,  or  cloth,  red  edges,  3/. 

The  Di^aughtsman  s  Handbook  of  Plan  and  Map 

Drawing]  including  instructions  for  the  preparation  of  Engineering, 
Architectural,  and  Mechanical  Drawings.  With  numerous  illustrations 
in  the  text^  and  33  plates  (15  printed  in  colours).  By  G.  G.  Andre, 
F.G.S.,  Assoc.  Inst.  C.E.    4to,  cloth,  gs. 

Contents  : 

The  Drawing  Office  and  its  Furnishings — Geometrical  Problems — Lines,  Dots,  and  their 
Combinations — Colours,  Shading,  Lettering,  Bordering,  and  North  Points — Scales — Plotting 
— Civil  Engineers'  and  Surveyors'  Plans — Map  Drawing — Mechanical  and  Architectursu 
Drawing — Copying  and  Reducing  Trigonometrical  Formulae,  etc.,  etc. 

The  Boiler-7naker  s  andiron  Ship-builders  Companion, 

comprising  a  series  of  original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron  trades.  By  James  Foden, 
author  of  *  Mechanical  Tables,'  etc.  Second  edition  revised,  with  illustra- 
tionsy  crown  8vo,  cloth,  5x. 

Rock  Blasting:   a  Practical  Treatise  on  the  means 

employed  in  Blasting  Rocks  for  Industrial  Purposes.  By  G,  G.  Andre, 
F.G.S.,  Assoc.  Inst.  C.E.  With  56  illustratiofts  and  12 plates,  8vo,  cloth, 
lOJ.  6d. 

Experimental  Scie7tce :    Elementary,  Practical,   and 

Experimental  Physics.  By  Geo.  M.  Hopkins.  Illustrated  by  672 
engravings.     In  one  large  vol.,  8vo,  cloth,  15J. 

A  Treatise  on  Ropemaking  as  practised  in  public  and 

private  Rope-yards,  with  a  Description  of  the  Manufacture,  Rules,  Tables 
of  Weights,  etc.,  adapted  to  the  Trade,  Shipping,  Mining,  Railways, 
Builders,  etc.  By  R.  Chapman,  formerly  foreman  to  Messrs.  Huddart 
and  Co.,  Limehouse,  and  late  Master  Ropemaker  to  H.M.  Dockyard, 
Deptford.     Second  edition,  i2mo,  cloth,  31. 

Laxtons  Builders   and  Contractors    Tables ;   for  the 

use  of  Engineers,  Architects,  Surveyors,  Builders,  Land  Agents,  and 
others.  Bricklayer,  containing  22  tables,  with  nearly  30,000  calculations. 
4to,  cloth,  5 J. 

Laxtons  Builders  and  Co7it7'actors  Tables,  Ex- 
cavator, Earth,  Land,  Water,  and  Gas,  containing  53  tables,  with  nearly 
24,000  calculations.    4to,  cloth,  5j. 
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Egyptian  Irrigation.     By  W.  Willcocks,  M.I.C.E,, 

Indian  Public  Works  Department,  Inspector  of  Irrigation,  Egypt.  With 
Introduction  by  Lieut.-Col.  J.  C.  Ross,  R.E.,  Inspector-General  of 
Irrigation.  With  numerous  lithographs  and  wood  engravings^  royal  8vo, 
cloth,  i/.  i6j. 

Screw  Cutting  Tables  for  E^tgineers  and  Machinists, 

giving  the  values  of  the  different  trains  of  Wheels  required  to  produce 
Screws  of  any  pitch,  calculated  by  Lord  Lindsay,  M.P.,  F.R.S.,  F.R.A.S., 
etc.     Cloth,  oblong,  2s. 

Screw   Cutting   Tables,   for  the  use  of  Mechanical 

Engineers,  showing  the  proper  arrangement  of  Wheels  for  cutting  the 
Threads  of  Screws  of  any  required  pitch,  with  a  Table  for  making  the 
Universal  Gas-pipe  Threads  and  Taps.  By  W.  A.  Martin,  Engineer. 
Second  edition,  oblong,  cloth,  u.,  or  sewed,  6^. 

A  Treatise  on  a  Practical  Method  of  Designing  Slide- 

Valve  Gears  by  Sii7iple  Geometrical  Construction,  based  upon  the  principles 
enunciated  in  Euclid's  Elements,  and  comprising  the  various  forms  of 
Plain  Slide- Valve  and  Expansion  Gearing ;  together  with  Stephenson's, 
Gooch's,  and  Allan's  Link-Motions,  as  applied  either  to  reversing  or  to 
variable  expansion  combinations.  By  Edward  J.  Cowling  Welch, 
Memb.  Inst.  Mechanical  Engineers.     Crown  8vo,  cloth,  6j. 

Cleaning  and  Scouring :  a  Manual  for  Dyers,  Laun- 
dresses, and  for  Domestic  Use.    By  S.  Christopher.    i8mo,  sewed,  6</. 

A    Glossary  of  Terms  used  in  Coal  Minting,      By 

William  Stukeley  Gresley,  Assoc.  Mem.  Inst.  C.E.,  F.G.S.,  Member 
of  the  North  of  England  Institute  of  Mining  Engineers.  Illustrated  with 
numerous  woodcuts  and  diagrams,  crown  8vo,  cloth,  5^. 

A  Pocket-Book  for  Boiler  Makers  and  Steam  Users, 

comprising  a  variety  of  useful  information  for  Employer  and  Workman, 
Government  Inspectors,  Board  of  Trade  Surveyors,  Engineers  in  charge 
of  Works  and  Slips,  Foremen  of  Manufactories,  and  the  general  Steam- 
using  Public.  By  Maurice  John  Sexton.  Second  edition,  royal 
32mo,  roan,  gilt  edges,  Sj. 

Electrolysis:    a    Practical    Treatise    on    Nickeling, 

Coppering,  Gilding,  Silvering,  the  Refining  of  Metals,  and  the  treatment 
of  Ores  by  means  of  Electricity.  By  Hippolyte  Fontaine,  translated 
from  the  French  by  J.  A.  Berly,  C.E.,  Assoc.  S.T.E.  With  engravings. 
8vo,  cloth,  9 J. 
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Barlow  s   Tables  of  Squares,    Cubes,  Square  Rools, 

Cube  Hoots,  Reciprocals  of  all  Integer  Numbers  up  to  10, 00a  Post  8vo, 
cloth,  ds. 

A  Practical  Treatise  on  the  Steam  Engine,  con- 
taining Plans  and  Arrangements  of  Details  for  Fixed  Steam  Engines, 
with  Essays  on  the  Principles  involved  in  Design  and  Construction.  By 
Arthur  Rigg,  Engineer,  Member  of  the  Society  of  Engineers  and  of 
the  Royal  Institution  of  Great  Britain.  Demy  4to,  copiously  illustrated 
with  woodcuts  and  f^d  plates,  in  one  Volume,  half-bound  morocco,  2/.  2s.', 
or  cheaper  edition,  cloth,  25J. 

This  work  is  not,  in  any  sense,  an  elementary  treatise,  or  history  of  the  steam  engine,  but 
is  intended  to  describe  examples  of  Fixed  Steam  Engines  without  entering  into  the  wide 
domain  of  locomotive  or  marine  practice.  To  this  end  illustrations  will  be  given  of  the  most 
recent  arrangements  of  Horizontal,  Vertical,  Beam,   Pumping,  Winding,   Portable,    Semi- 

S>rtable,  Corliss,  Allen,  Compound,  and  other  similar  Engines,  by  the  most  eminent  Firms  in 
reat  Britain  and  America.  The  laws  relating  to  the  action  and  precautions  to  be  observed 
in  the  construction  of  the  various  details,  such  as  Cylinders,  Pistons,  Piston-rods,  Connecting- 
rods,  Cross-heads,  Motion-blocks,  Eccentrics,  Simple,  Expansion,  Balanced,  and  Equilibrium 
Slide-valves,  and  Valve-gearing  will  be  minutely  dealt  with.  In  this  connection  will  be  found 
articles  upon  the  Velocity  of  Reciprocating  Parts  and  the  Mode  of  Applying  the  Indicator, 
Heat  and  Expansion  of  Steam  Governors,  and  the  like.  It  is  the  writer's  desire  to  draw 
illustrations  from  every  possible  source,  and  give  only  those  rules  that  present  practice  deems 
correct. 

A   Practical  Treatise  on  the   Science  of  Land  and 

Engineering  Surveying,  Levelling,  Estimating  Quantities,  etc.,  with  a 
general  description  of  the  severzd  Instruments  required  for  Surveying, 
Levelling,  Plotting,  etc.  By  H.  S.  Merrett.  Fourth  edition,  revised 
by  G.  W.  UsiLL,  Assoc.  Mem.  Inst.  C.E.  41  plates,  with  illustrations 
and  tables,  royal  8vo,  cloth,  \zs.  6d. 

Principal  Contents  : 

Part  I.  Introduction  and  the  Principles  of  Geometry.  Part  a.  Land  Surveying;  com- 
prising General  Observations — ^The  Cham — Offsets  Surveying  by  the  Chain  only — Surveying 
Hilly  Ground — To  Survey  an  Estate  oc  Parish  by  the  Chain  only — Surveying  with  the 
Theodolite — Mining  and  Town  Surveying — Railroad  Surveying — Mapping — Division  and 
Laying  out  of  Land — Observations  on  Enclosures — Plane  Trigonometry.  Part  3.  Levelling — 
Simple  and  Compound  Levelling — The  Level  Book — Parliamentary  Plan  and  Section — 
Levelling  with  a  Theodolite — Gradients — Wooden  Curves — To  Lay  out  a  Railway  Curve- 
Setting  out  Widths.  Part  4.  Calculating  Quantities  generally  for  Estimates — Cuttings  and 
Embankments— Tunnels— Brickwork — Ironwork — Timber  Measuring.  Part  5.  Description 
and  Use  of  Instruments  in  Surveying  and  Plotting — The  Improved  Dumpy  Level — Troughton's 
Level  —  The  Prismatic  Compass  —  Proportional  Compass — Box  Sextant — Vernier — Panta- 
graph — Merrett's  Improved  Quadrant — Improved  Computation  Scale — The  Diagonal  Scale — 
Straight  Edge  and  Sector.  Part  6.  Logarithms  of  Numbers  —  Logarithmic  Sines  and 
Co-Sines,  Tangents  and  Co-Tangents — Natural  Sines  and  Co-Sines — Tables  for  Earthwork, 
for  Setting  out  Curves,  and  for  various  Calculations,  etc.,  etc.,  etc 

Mechanical  Graphics.  A  Second  Course  of  Me- 
chanical Drawing.  With  Preface  by  Prof.  Perry,  B.Sc,  F.R.S. 
Arranged  for  use  in  Technical  and  Science  and  Art  Institutes,  Schools 
and  Colleges,  by  George  Halliday,  Whitvvorth  Scholar.  Svo, 
cloth,  ds. 
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The  Assayers  Manual:    an  Abridged  Treatise  on 

the  Docimastic  Examination  of  Ores  and  Furaace  and  other  Artificial 
Products.  By  Bruno  Kerl.  Translated  by  W.  T.  Brannt.  With  6$ 
illustrations^  8vo,  cloth,  I2j.  dd. 

Dynamo  -  Electric    Machinery :    2l    Text  -  Book    for 

Students  of  Electro-Technology.  By  Silvanus  P.  Thompson,  B.A., 
D.Sc,  M.S.T.E.  [Nruj  edition  in  the  press. 

The  Practice  of  Hand  Turni^tg  in  Wood,  Ivory,  Shell, 

etc.,  with  Instructions  for  Turning  such  Work  in  Metal  as  may  be  required 
in  the  Practice  of  Turning  in  Wood,  Ivory,  etc. ;  also  an  Appendix  on 
Ornamental  Turning.  (A  book  for  beginners.)  By  Francis  Campin. 
Third  edition,  with  wood  engravings,  crown  8vo,  cloth,  6s. 

Contents : 

On  Lathes— Turning  Tools— Turning  Wood— Drilling— Screw  Cutting— Miscellaneous 
Apparatus  and  Processes — Turning  Particular  Forms — Staining — Polishing — Spinning  Metals 
— Materials — Ornamental  Turning,  etc. 

Treatise  on  Watchwork,  Past  and  Present.     By  the 

Rev.  H.  L.  Nelthropp,  M.A.,  F.S.A.  With  32  illustrations,  crown 
8vo,  cloth,  6^.  (>d. 

Contents : 

Definitions  of  Words  and  Terms  used  in  Watchwork— Tools— Time— Historical  Sum- 
mary— On  Calculations  of  the  Numbers  for  Wheels  and  Pinions ;  their  Proportional  Sizes, 
Trains,  etc. — Of  Dial  Wheels,  or  Motion  Work — Length  of  Time  of  Going  without  Winding 
up— The  Verge— The  Horizontal — The  Duplex — The  Lever— The  Chronometer — Repeating 
Watches— Keyless  Watches — The  Pendulum,  or  Spiral  Spring — Compensation — Jewelling  of 
Pivot  Holes — Clerkenwell — Fallacies  of  the  Trade— Incapacity  of  Workmen — How  to  Choose 
and  Use  a  Watch,  etc. 

Algebra   Self-Taught.      By  W.    P.    Higgs,    M.A., 

D.Sc,  LL.D.,  Assoc.  Inst  C.E.,  Author  of  'A  Handbook  of  the  Differ- 
ential Calculus,'  etc.     Second  edition,  crown  8vo,  cloth,  2.s.  6d. 

Contents : 

Symbols  and  the  Signs  of  Operation — The  Equation  and  the  Unknown  Quantity- 
Positive  and  Negative  Quantities — Multiplication — Involution — Exponents — Negative  Expo- 
nents— Roots,  and  the  Use  of  Exponents  as  Logarithms — Logarithms — Tables  of  Logarithms 
and  Proportionate  Parts  —  Transformation  of  System  of  Logarithms — Common  Uses  of 
Common  Logarithms — Compound  Multiplication  and  the  Binomial  Theorem — Division, 
Fractions,  and  Ratio— Continued  Proportion — The  Series  and  the  Summation  of  the  Series- 
Limit  of  Series — Square  and  Cube  Roots — Equations — List  of  Formulae,  etc. 

Spons  Dictionary  of  Engineering,  Civil,  Mechanical, 

Military,  and  Naval;  with  technical  terms  in  French,  German,  Italian, 
and  Spanish,  3100  pp.,  and  nearly  8000  engravings,  in  super-royal  8vo, 
in  8  divisions,  5/.  %s.  Complete  in  3  vols.,  cloth,  5/.  5J.  Bound  in  a 
superior  manner,  half-morocco,  top  edge  gilt,  3  vols.,  6/.  I2s. 
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Notes  in  Mechanical  E^igineering.  Compiled  prin- 
cipally for  the  use  of  the  Students  attending  the  Classes  on  this  subject  at 
the  City  of  London  College.  By  Henry  Adams,  Mem,  Inst.  M.E., 
Mem.  Inst.  C.E.,  Mem.  Soc  of  Engineers.    Crown  8vo,  cloth,  2/.  dd. 

Canoe  a7id  Boat  Btiildijig:   a  complete  Manual  for 

Amateurs,  containing  plain  and  comprehensive  directions  for  the  con- 
struction of  Canoes,  Rowing  and  Sailing  Boats,  and  Hunting  Craft. 
By  W.  P.  Stephens.  With  numerous  illustrations  and  24  plates  of 
Working  Drawings.     Crown  8vo,  cloth,  qj. 

Proceedings  of  the  National  Confereyice  o/Electricians^ 

Philadelphia^  October  8th  to  13th,  1884.     i8mo,  cloth,  y. 

Dynamo '  Electricity y    its    Generation,    Application, 

Transmission,  Storage,  and  Measurement.  By  G.  B.  Prescott.  With 
545  illustrations.     8vo,  cloth,  l/.  is. 

Domestic  Electricity  for  Amateurs.    Translated  from 

the  French  of  E.  Hospitalier,  Editor  of  "  L'Electricien,"  by  C.  J. 
Wharton,  Assoc.  Soc.  Tel.  Eng.  Numerous  illustrations.  Demy  8vo, 
cloth,  6j. 

Contents: 

I.  Production  of  the  Electric  Current— 2.  Electric  Bells— 3.  Automatic  Alarms— 4.  Domestic 
Telephones— 5.  Electric  Clocks— 6.  Electric  Lighters— 7.  Domestic  Electric  Lighting— 
8.  Domestic  Application  of  the  Electric  Light— 9.  Electric  Motors— 10.  Electrical  Locomo- 
tion—11.  Electrotyping,  Plating,  and  Gilding— 12,  Electric  Recreations— 13.  Various  appli- 
cations-Workshop of  the  Electrician. 

Wrinkles  in  Electric  Lighting.    By  Vincent  Stephen. 

With  illustrations.     i8mo,  cloth,  2J.  dd. 

Contents  : 
I.  The  Electric  Current  and  its  production  by  Chemical  means— 2.  Production  'of  Elcctnc 
Currents    by    Mechanical    means— 3.    Dynamo-Electric    Machines— 4.    Electric    Lamps— 
5.  Lead— 6.  Ship  Lighting. 

Foimdations  and  Foundation  Walls  for  all  classes  of 

BuilditigSy  Pile  Driving,  Building  Stones  and  Bricks,  Pier  and  Wall 
construction,  Mortars,  Limes,  Cements,  Concretes,  Stuccos,  &c.  64  illus' 
trations.     By  G.  T.  Powell  and  F.  Bauman.     8vo,  cloth,  lor.  6t/. 

Manual  for  Gas  Engineering  Students,    By  D.  Lee. 

i8mo,  cloth,  is. 
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Telephones,    their    Construction    and   Management. 

By  F.  C.  Allsop.     Crown  8vo,  cloth,  Sj. 

Hydraulic  Machinery,  Past  and  Present.    A  Lecture 

delivered  to  the  London  and  Suburban  Railway  Officials'  Association. 
By  H.  Adams,  Mem.  Inst.  C.E.    Folding  plate.    8vo,  sewed,  \s. 

Twenty  Years  with  the  Indicator.    By  Thomas  Pray, 

Jan.,  C.E.,  M,E.,  Member  of  the  American  Society  of  Civil  Engineers. 
2  vols.,  royal  8vo,  cloth,  \2s.  6d. 

Anmial  Statistical  Report  of  the  Secretary  to  the 

Members  of  the  Iron  and  Steel  Association  on  the  Home  and  Foreign  Iron 
and  Steel  Industries  in  \%%(^.     Issued  June  1890.     8vo,  sewed,  5j. 

Bad  Drains^  and  How  to  Test  them ;  with  Notes  on 

the  Ventilation  of  Sewers,  Drains,  and  Sanitary  Fittings,  and  the  Origin 
and  Transmission  of  Zymotic  Disease.  By  R.  Harris  Reeves.  Crown 
8vo,  cloth,  3^.  6d. 

Well  Sinking.     The   modern    practice   of  Sinking 

and  Boring  Wells,  with  geological  considerations  and  examples  of  Wells. 
By  Ernest  Spon,  Assoc.  Mem.  Inst.  C.E.,  Mem.  Soc.  Eng.,.  and  of  the 
Franklin  Inst.,  etc.  Second  edition,  revised  and  enlarged.  Crown  8vo, 
cloth,  10s.  6d. 

The  Voltaic  Accumulator :  an  Elementary  Treatise. 

By  Emile  Reynier.  Translated  by  J.  A.  Berly,  Assoc.  Inst.  E.E. 
With  62  illustrations,  8vo,  cloth,  9J. 

Ten    Years    Experience  in    Works   of  Intermittent 

Doiunward  Filtration.  By  J.  Bailey  Denton,  Mem.  Inst.  C.E. 
Second  edition,  with  additions.     Royal  8vo,  cloth,  5^. 

Land  Surveying  on  the  Meridian  and  Perpendicular 

System.    By  William  Penman,  C.K    8vo,  cloth,  %s.  6d. 

The  Electromagnet  and  Electromagnetic  Mechanism. 

By  Silvanus  p.  Thompson,  D.Sc,  F.R.S.  Second  edition,  8vo, 
cloth,  15J. 
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hicandcscent  Wiring  Hand-Book,     By  F.  B.  Badt, 

late  1st  Lieut.  Royal  Prussian  Artillery.  With  41  illustrations  and 
5  tables.     iSino,  cloth,  ^s.  6J, 

A    Pocket-book    for    Pharmacists^    Medical    Prac- 

titionns.  Students^  etc.,  etc.  {British,  Colonial,  and  Amrriean).  By 
Thomas  Bayley,  Assoc.  R.  Coll.  of  Science,  Consulting  Chemist, 
Analyst,  and  Assayer,  Author  of  a  'Pocket-book  for  Chemists,'  *The 
Assay  and  Analysis  of  Iron  and  Steel,  Iron  Ores,  and  Fuel,'  etc.,  etc. 
Royal  32mo,  boards,  gilt  edges,  6s. 

The  Fire77ta7is  Guide ;  a  Handbook  on  the  Care  of 

Boilers.  By  Teknolog,  foreningen  T.  I.  Stockholm,  Translated  from 
the  third  edition.,  and  revised  by  Karl  V.  Dahlstrom,  M.E.  Second 
edition.     Fcap.  8vo,  cloth,  2s. 

The  Mechanician :    A  Treatise  on  the  Construction 

and  Manipulation  of  Tools,  for  the  use  and  instruction  of  Young  Engineers 
and  Scientific  Amateurs,  comprising  the  Arts  of  Blacksmithing  and  Forg- 
ing ;  the  Construction  and  Manufacture  of  Hand  Tools,  and  the  various 
Methods  of  Using  and  Grinding  them  ;  description  of  Hand  and  Machine 
Processes  ;  Turning  and  Screw  Cutting.  By  Cameron  Knight, 
Engineer.  Containing  1 147  illustrations,  and  397  pages  of  letter-press. 
Fourth  edition,  4to,  cloth,  i&r. 

A    Treatise  on  Modern  Steam  Engines  and  Boilers^ 

including  Land  Locomotive,  and  Marine  Engines  and  Boilers,  for  the 
use  of  Students.  By  Frederick  Colyer,  M.  Inst.  C.E.,  Mem.  Inst  M.E. 
With  2,6  plates.    4to,  cloth,  12s.  6d. 

Contents  : 

1.  Introduction— 2.  Original  Engines— 3.  Boilers— 4.  High-Pressure  Beam  Engines— 5. 
Cornish  Beam  Engines— 6.  Horizontal  Engines— 7.  Oscillating  Engines— 8.  Vertical  High- 
Pressure  Engines — 9.  Special  Engines — 10.  Portable  Engines— 11.  Locomotive  Engines^ 
12.  Marine  Engines. 

Steam    Engine    Management;    a   Treatise    on   the 

Working  and  Management  of  Steam  Boilers.  By  Y.  Colyer,  M.  Inst. 
C.E.,  Mem.  Inst.  M.E.     New  edition,  i8mo,  cloth,  3^.  dd. 

Aid  Book  to  Engi7ieeri7ig  E7tterprise.      By  Ewing 

Matheson,  M.  Inst.  C.E.  The  Inception  of  Public  Works,  Parlia- 
mentary Procedure  for  Railways,  Concessions  for  Foreign  Works,  and 
means  of  Providing  Money,  the  Points  which  determine  Success  or 
Failure,  Contract  and  Purchase,  Commerce  in  Coal,  Iron,  and  Steel,  &c. 
Second  edition,  revised  and  enlarged,  8vo,  cloth,  21s. 
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Pumps,   Historically,    Theoretically,  and  Practically 

Considered.  By  P.  R.  Bjorling.  With  156  ilhistrations.  Crown  8vo, 
cloth,  7j.  (>d. 

The  Marine  Transport  of  Petroletim.     A  Book  for 

the  use  of  Shipowners,  Shipbuilders,  Underwriters,  Merchants,  Captains 
and  Officers  of  Petroleum-carrying  Vessels.  By  G.  H.  Little,  Editor 
of  the  *  Liverpool  Journal  of  Commerce.'     Crown  8vo,  cloth,  ioj.  6d. 

Liquid  Fuel  for  Mechanical  and  Industrial  Purposes. 

Compiled  by  E.  A.  Brayley  Hodgetts.  With  wood  engravings, 
8vo,  cloth,  7J-.  dd. 

Tropical  Agriculture :   A  Treatise  on  the  Culture, 

Preparation,  Commerce  and  Consumption  of  the  principal  Products  of 
the  Vegetable  Kingdom.  By  P.  L.  Simmonds,  F.L.S.,  F.R.C.I.  New 
edition,  revised  and  enlarged,  8vo,  cloth,  2\s. 

Health  and  Comfort  in  House  Building ;  or,  Ventila- 
tion with  Warm  Air  by  Self-acting  Suction  Power.  With  Review  of  the 
Mode  of  Calculating  the  Draught  in  Hot-air  Flues,  and  with  some  Actual 
Experiments  by  J.  Drysdale,  M.D.,  and  J.  W.  Hayward,  M.D. 
With  plates  and  woodcuts.  Third  edition,  with  some  New  Sections,  and 
the  whole  carefully  Revised,  8vo,  cloth,  js.  6d. 

Losses  in  Gold  Amalgamation.     With  Notes  on  the 

Concentration  of  Gold  and  Silver  Ores.  With  six  plates.  By  W. 
McDermott  and  P.  W.  Duffield.    8vo,  cloth,  5^-. 

A  Guide  for  the  Electric  Testing  of  Telegraph  Cables, 

By  Col.  V.  HosKiCER,  Royal  Danish  Engineers.  Third  edition,  crown 
8vo,  cloth,  4J.  dd. 

The  Hydraulic  Gold  Miners  Manual.     By  T.  S.  G. 

KiRKPATRiCK,  M.A.  Oxon.     With  6  plates.     Crown  8vo,  cloth,  ds. 

"  We  venture  to  think  that  this  work  will  become  a  text-book  on  the  important  subject  of 
which  it  treats.  Until  comparatively  recently  hydraulic  mines  were  neglected.  This  was 
scarcely  to  be  surprised  at,  seeing  that  their  working  in  California  was  brought  to  an  abrupt 
termination  by  the  action  of  the  farmers  on  the  debris  question,  whilst  their  working  in  other 
parts  of  the  world  had  not  been  attended  with  the  anticipated  success." — The  Mi7iing  World 
and  En£ineeri7i£  Record. 

A  Text-Book  of  Tanning,  embracing  the  Preparation 

of  all  kinds  of  Leather.  By  Harry  R.  Proctor,  F.C.S.,  of  Low  Lights 
Tanneries.     With  illustrations.     Crown  8vo,  cloth,  lOJ.  dd. 
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The  AritJwietic   of  Electricity,      By   T.    O'Conor 

Sloane.    Crown  8vo,  cloth,  4/.  dd. 

The  Turkish  Bath:  Its  Design  and  Construction  for 

Public  and  Commercial  Purposes.     By  R.  O.  Allsop,  Architect.     With 

plans  ami  sections.     8vo,  cloth,  ds. 

Earthiuork  Slips  and  Subsidences  upon  Public  Works  : 

Their  Causes,  Prevention  and  Reparation.  Especially  written  to  assist 
those  engaged  in  the  Construction  or  Maintenance  of  Railways,  Docks, 
Canals,  Waterworks,  River  Banks,  Reclamation  Embankments,  Drainage 
Works,  &c.,  &c.     By  John  ~"  --        - 

rete,'  Sec. 


of  *  Notes  on  Concrete, 


Newman,  Assoc.  Mem.  Tnst.C.E.,  Author 
Crown  8vo,  cloth,  "js.  6d. 


Gas  a7id  Petroleum  Engines :  A  Practical  Treatise 

on  the  Internal  Combustion  Engine.  By  Wm.  Robinson,  M.E.,  Senior 
Demonstrator  and  Lecturer  on  Applied  Mechanics,  Physics,  &c.,  City 
and  Guilds  of  London  College,  Finsbury,  Assoc  Mem.  Inst.  C.E.,  &c. 
Nutneroiis  illustrations.    8vo,  cloth,  14J. 

Waterways  and  Water  Transport  in  Different  Cotm- 

tries.  With  a  description  of  the  Panama,  Suez,  Manchester,  Nicaraguan, 
and  other  Canals.  By  J.  Stephen  Jeans,  Author  of  'England's 
Supremacy,'  *  Railway^  Problems,'  &c.  Numerous  illustrations.  8vo, 
cloth,  14J. 

A  Treatise  on  the  RicJiards  Steam-Engine  Indicator 

and  the  Development  and  Application  of  Force  in  the  Steam-Engine. 
By  Charles  T.  Porter.  Fourth  Edition,  revised  and  enlarged,  8vo, 
cloth,  9J. 

Contents. 


The  Nature  and  Use  of  the  Indicator : 
The  several  lines  on  the  Diagram. 
Examination  of  Diagram  No.  I. 
Of  Truth  in  the  Diagram. 
Description  of  the  Richards  Indicator. 
Practical  Directions  for  Applying  and  Taking 

Care  of  the  Indicator. 
Introductory  Remarks. 
Units. 
Expansion. 
Directions  for  ascertaining  from  the  Diagram 

the  Power  exerted  by  the  Engine. 
To  Measure  from  the  Diagram  the  Quantity 

of  Steam  Consumed. 
To  Measure  from  the  Diagram  the  Quantity 

of  Heat  Expended. 
Of  the  Real  Diagram.and  how  to  Construct  it. 
Of  the  Conversion  of  Heat  into  Work  in  the 

Steam-engine. 
Observations   on   the  several   Lines  of  the 

Diagram. 


Of  the  Loss  attending  the  Employment  of 
Slow-piston  Speed,  and  the  Extent  to 
which  this  is  Shown  by  the  Indicator. 

Of  other  Applications  of  the  Indicator. 

Of  the  use  of  the  Tables  of  the  Properties  of 
Steam  in  Calculating  the  Duty  of  Boilers. 

Introductory. 

Of  the  Pressure  on  the  Crank  when  the  Con- 
necting-rod is  conceived  to  be  of  Infinite 
Length. 

The  Modification  of  the  Acceleration  and 
Retardation  that  is  occasioned  by  the 
Angular  Vibration  of  the  Connecting-rod. 

Method  of  representing  the  actual  pressure 
on  the  crank  at  every  point  of  its  revolu- 
tion. 

The  Rotative  Effect  of  the  Pressure  exerted 
on  the  Crank. 

The  Transmitting  Parts  of  an  Engine,  con- 
sidered as  an  Equ.iliser  of  Motion. 

A  Ride  on  a  Buffer- beam  (.Appendix). 
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In  demy  4to,  handsomely  bound  in  cloth,  illustrated  with  220  full  page  plates  ^ 

Price  15J. 


ARCHITECTURAL  EXAMPLES 

IN  BRICK,  STONE,  WOOD,  AND  IRON. 

A  COMPLETE  WORK  ON  THE  DETAILS  AND  ARRANGEMENT 
OP  BUILDING  CONSTRUCTION  AND  DESIGN. 

By  WILLIAM  FULLERTON,  Architect. 

Containing  220  Plates,  with  numerous  Drawings  selected  from  the  Architecture 
of  Former  and  Present  Times. 

The  Details  and  Designs  are  Drawn  to  Scale,  |",  \'\  §",  arid  Full  size 
being  chiefly  used. 


The  Plates  are  arranged  in  Two  Parts.  The  First  Part  contains 
Details  of  Work  in  the  four  principal  Building  materials,  the  following 
being  a  few  of  the  subjects  in  this  Part : — Various  forms  of  Doors  and 
Windows,  Wood  and  Iron  Roofs,  Half  Timber  Work,  Porches, 
Towers,  Spires,  Belfries,  Flying  Buttresses,  Groining,  Carving,  Church 
Fittings,  Constructive  and  Ornamental  Iron  Work,  Classic  and  Gothic 
Molds  and  Ornament,  Foliation  Natural  and  Conventional,  Stained 
Glass,  Coloured  Decoration,  a  Section  to  Scale  of  the  Great  Pyramid, 
Grecian  and  Roman  Work,  Continental  and  English  Gothic,  Pile 
Foundations,  Chimney  Shafts  according  to  the  regulations  of  the 
London  County  Council,  Board  Schools.  The  Second  Part  consists 
of  Drawings  of  Plans  and  Elevations  of  Buildings,  arranged  under  the 
following  heads  : — Workmen's  Cottages  and  Dwellings,  Cottage  Resi- 
dences and  Dwelling  Houses,  Shops,  Factories,  Warehouses,  Schools, 
Churches  and  Chapels,  Public  Buildings,  Hotels  and  Taverns,  and 
Buildings  of  a  general  character. 

All  the  Plates  are  accompanied  with  particulars  of  the  Work,  with 
Explanatory  Notes  and  Dimensions  of  the  various  parts. 


Sptcimen  Paget,  reduced  from  tht  origtMah, 
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Crown  8vo,  cloth,  with  illustrations,  5^. 

WORKSHOP   RECEIPTS, 

FIRST  SERIES. 
By  ERNEST    SPON. 


Synopsis  of  Contexts. 

Freezing.  I 

Fulminates.  ; 

Furniture  Creams,  Oils, 
Polishes,  Lacquers, 
and  Pastes. 

Gilding. 

Glass  Cutting,  Cleaning, 
Frosting,  Drilling, 
Darkening,  Bending, 
Staining,  and  Paint- 
ing. 

Glass  Making. 

Glues. 

Gold. 

Graining. 

Gums. 

Gun  Cotton. 

Gunpowder. 

Horn  Working. 

Indiarubber. 

Japans,  Japanning,  and 
kindred  processes. 

Lacquers. 

Lathing. 

Lubricants. 

Marble  Working. 

Matches. 

Mortars. 

Nitro-Glycerine. 

Oils. 


Bookbinding. 

Bronzes  and  Bronzing. 

Candles. 

Cement. 

Cleaning. 

Colourwashing. 

Concretes. 

Dipping  Acids. 

Drawing  Office  Details. 

Drying  Oils. 

Dynamite. 

Electro  -  Metallurgy  — 

(Cleaning,      Dipping, 

Scratch-brushing,  Bat- 
teries,     Baths,      and 

Deposits      of      every 

description). 
Enamels. 
Engraving     on    Wood, 

Copper,  Gold,  Silver, 

Steel,  and  Stone. 
Etching  and  Aqua  Tint. 
Firework      Making    — 

(Rockets,  Stars,  Rains, 

Gerbes,     Jets,     Tour- 
billons,  Candles,  Fires, 

Lances,Lights,Wheels, 

Fire-balloons,    and 

minor  Fireworks), 
Fluxes. 
Foundry  Mixtures. 

Besides  Receipts  relating  to  the  lesser  Technological  matters  and  processes, 
such  as  the  manufacture  and  use  of  Stencil  Plates,  Blacking,  Crayons,  Paste, 
Putty,  Wax,  Size,  Alloys,  Catgut,  Tunbridge  Ware,  Picture  Frame  and 
Architectural  Mouldings,  Compos,  Cameos,  and  others  too  numerous  to 
mention. 


Paper. 

Paper  Hanging. 

Painting  in  Oils,  in  Water 
Colours,  as  well  as 
Fresco,  House,  Trans- 
parency, Sign,  and 
Carriage  Painting. 

Photography. 

Plastering. 

Polishes. 

Pottery — (Clays,  Bodies, 
Glazes,  Colours,  Oils, 
Stains,  Fluxes,  Ena- 
mels, and  Lustres). 

Scouring. 

Silvering., 

Soap. 

Solders. 

Tanning. 

Taxidermy. 

Tempering  Metals. 

Treating  Horn,  Mother- 
o' -Pearl,  and  like  sub- 
stances. 

Varnishes,  Manufacture 
and  Use  of. 

Veneering. 

Washing. 

Waterproofing. 

Welding. 
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Crown  8vo,  cloth,  485  pages,  with  illustrations,  5/. 

WORKSHOP    RECEIPTS, 

SECOND   SERIES. 
By    ROBERT    HALDANE. 


Synopsis  of  Contents, 

Disinfectants. 
Dyeing,     Staining,    and 
Colouring.  I 

Essences. 

Extracts.  | 

Fireproofing. 
Gelatine,  Glue,  and  Size. 
Glycerine.  | 

Gut. 

Hydrogen  peroxide. 
Ink. 
Iodine. 


Iodoform. 

Isinglass. 

Ivory  substitutes. 

Leather. 

Luminous  bodies. 

Magnesia. 

Matches. 

Paper. 

Parchment. 

Perchloric  acid. 

Potassium  oxalate. 

Preserving. 


Acidimetry  and  Alkali- 
metry. 
Albumen. 
Alcohol . 
Alkaloids. 
Baking-powders. 
Bitters. 
Bleaching. 
Boiler  Incrustations. 
Cements  and  Lutes. 
Cleansing. 
Confectionery. 
Copying. 

Pigments,  Paint,  and  Painting  :  embracing  the  preparation  of 
Pigments^  including  alumina  lakes,  blacks  (animal,  bone,  Frankfort,  ivory, 
lamp,  sight,  soot),  blues  (antimony,  Antwerp,  cobalt,  coeruleum,  Egjrptian, 
manganate,  Paris,  Peligot,  Prussian,  smalt,  ultramarine),  browns  (bistre, 
hinau,  sepia,  sienna,  umber,  Vandyke),  greens  (baryta,  Brighton,  Brunswick, 
chrome,  cobalt,  Douglas,  emerald,  manganese,  mitis,  mountain,  Prussian, 
sap,  Scheele's,  Schweinfurth,  titanium,  verdigris,  zinc),  Veds  (Brazilwood  lake, 
carminated  lake,  carmine,  Cassius  purple,  cobalt  pink,  cochineal  lake,  colco- 
thar,  Indian  red,  madder  lake,  red  chalk,  red  lead,  vermilion),  whites  (alum, 
baryta,  Chinese,  lead  sulphate,  white  lead — by  American,  Dutch,  French, 
German,  Kremnitz,  and  Pattinson  processes,  precautions  in  making,  and 
composition  of  commercial  samples — whiting,  Wilkinson's  white,  zinc  white), 
yellows  (chrome,  gamboge,  Naples,  orpiment,  realgar,  yellow  lakes) ;  Paint 
(vehicles,  testing  oils,  driers,  grinding,  storing,  applying,  priming,  drj-ing, 
filling,  coats,  brushes,  surface,  water-colours,  removing  smell,  discoloration  ; 
miscellaneous  paints — cement  paint  for  carton-pierre,  copper  paint,  gold  paint, 
iron  paint,  lime  paints,  silicated  paints,  steatite  paint,  transparent  paints, 
tungsten  paints,  window  paint,  zinc  paints) ;  Painting  (general  instructions, 
proportions  of  ingredients,  measuring  paint  work  ;  carriage  painting — priming 
paint,  best  putty,  finishing  colour,  cause  of  cracking,  mixing  the  paints,  oils, 
driers,  and  colours,  varnishing,  importance  of  washing  vehicles,  re-vamishing, 
how  to  dry  paint ;  woodwork  painting). 
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Crown  8vo,  cloth,  480  pages,  with  183  illustrations,  Sj, 


WORKSHOP   RECEIPTS. 


THIRD   SERIES, 


By  C.  G.  WARNFORD  LOCK. 


TTniform  with  the  Eirst  and  Second  Series. 


Synopsis  of  Coxtents. 


Alloys. 

Indium. 

Rubidium. 

Aluminium. 

Iridium. 

Ruthenium. 

Antimony. 

Iron  and  Steel. 

Selenium. 

Barium. 

Lacquers  and  Lacquering. 

Silver. 

Beryllium. 

Lanthanum. 

Slag. 

Bismuth. 

Lead. 

Sodium. 

Cadmium. 

Lithium. 

Strontium. 

Caesium. 

Lubricants. 

Tantalum. 

Calcium. 

Magnesium. 

Terbium. 

Cerium. 

Manganese. 

Thallium. 

Chromium. 

Mercury. 

Thorium. 

Cobalt. 

Mica. 

Tin. 

Copper. 

Molybdenum. 

Titanium. 

Didymium. 

Nickel. 

Tungsten. 

Electrics. 

Niobium. 

Uranium. 

Enamels  and  Glazes. 

Osmium. 

Vanadium. 

Erbium. 

Palladium. 

Yttrium. 

Gallium. 

Platinum. 

Zinc. 

Glass. 

Potassium. 

Zirconium, 

Gold. 

Rhodium. 
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WORKSHOP  RECEIPTS. 

FOURTH  SERIES, 

DEVOTED  MAINLY  TO  HANDICRAFTS  &  MECHANICAL  SUBJECTS. 
By   C.   G.  WARNFORD   LOCK. 

250  Illostrations,  with  Complete  Index,  and  a  General  Index  to  the 
Four  Series,  6s. 


Waterproofing  —  rubber  goods,   cuprammonium  processes,    miscellaneous 

preparations. 
Packing  and  Storing  articles  of  delicate  odour  or  colour,  of  a  deliquescent 

character,  liable  to  ignition,  apt  to  suffer  from  insects  or  damp,  or  easily 

broken. 
Embalming  and  Preserving  anatomical  specimens. 
Leather  Polishes. 
Cooling  Air  and  Water,  producing  low  temperatures,  making  ice,  cooling 

syrups  and  solutions,  and  separating  salts  from  liquors  by  refrigeration. 

Pumps  and  Siphons,  embracing  every  useful  contrivance  for  raising  and 

supplying  water  on  a  moderate  scale,  and  moving  corrosive,  tenacious, 

and  other  liquids. 
Desiccating — air-  and  water-ovens,  and  other  appliances  for  drying  natural 

and  artificial  products. 
Distilling — water,  tinctures,  extracts,  pharmaceutical  preparations,  essences, 

perfumes,  and  alcoholic  liquids. 

Emulsifying  as  required  by  pharmacists  and  photographers. 

Evaporating — saline  and  other  solutions,  and  liquids  demanding  special 

precautions. 
Filtering — water,  and  solutions  of  various  kinds. 
Percolating  and  Macerating. 
Electrotyping. 

Stereotyping  by  both  plaster  and  paper  processes. 
Bookbinding  in  all  its  details. 

Straw  Plaiting  and  the  fabrication  of  baskets,  matting,  etc 
Musical    Instruments — the   preservation,    tuning,    and  repair  of  pianos, 

harmoniums,  musical  boxes,  etc. 
Clock  and  Watch  Mending — adapted  for  intelligent  amateurs. 
Photography — recent   development  in  rapid   processes,   handy  apparatus, 

numerous  recipes  for  sensitizing  and  developing  solutions,  and  applica* 

tions  to  modern  illustrative  purposes. 
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Crown  8v(),  cloth,  with  373  iUustrations,  price  $s, 

WORKSHOP   RECEIPTS, 

FIFTH  SERIES. 

By  C.  G.  WARNFORD  LOCK,  F.L.S. 


Containing  many  new  Articles,  as  well  as  additions  to  Articles  included  in 
the  previous  Series,  as  follows,  viz. : — 


Anemometers. 

Barometers,  How  to  make. 

Boat  Buildinof. 

Camera  Lucida,  How  to  use. 

Cements  and  Lutes. 

Cooling. 

Copying. 

Corrosion  and  Protection  of  Metal 
Surfaces. 

Dendrometer,  How  to  use. 

Desiccating. 

Diamond  Cutting  and  Polishing.  Elec- 
trics. New  Chemical  Batteries,  Bells, 
Commutators,  Galvanometers,  Cost 
of  Electric  Lighting,  Microphones, 
Simple  Motors,  Phonogram  and 
Graphophone,  Registering  Appa- 
ratus, Regulators,  Electric  Welding 
and  Apparatus,  Transformers. 

Evaporating. 

Explosives. 

Filtering. 

Fireproofing,  Buildings,  Textile  Fa- 
brics. 

Fire-extinguishing  Compounds  and 
Apparatus. 

Glass  Manipulating,  Drilling,  Cut- 
ting, Breaking,  Etching,  Frosting, 
Powdering,  &c. 


Glass  Manipulations  for  Laboratory 

Apparatus. 
Labels.     Lacquers. 
Illuminating  Agents. 
Inks.     Writing,   Copying,   Invisible, 

Marking,  Stamping. 
Magic  Lanterns,  their  management 

and  preparation  of  slides. 
Metal   Work.     Casting   Ornamental 

Metal    Work,    Copper    Welding, 

Enamels  for  Iron  and  other  Metals, 

Gold  Beating,  Smiths'  Work. 
Modelling  and  Plaster  Casting. 
Netting. 

Packing  and  Storing.     Acids,  &c. 
Percolation. 
Preserving  Books. 
Preserving  Food,  Plants,  &c. 
Pumps    and    Syphons    for     various 

liquids. 
Repairing  Books. 
Rope  Tackle. 
Stereotyping. 
Taps,  Various. 
Tobacco  Pipe  Manufacture. 
Tying  and  Splicing  Ropes. 
Velocipedes,  Repairing. 
Walking  Sticks. 
Waterproofing. 
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NOW    COMPLETE. 

IVi^A  nearly   1500  illustrations,  in  super-royal  8vo,  in  5  Divisions,  cloth. 
Divisions  l  to  4,  13/.  dd.  each  ;   Division  5,  17J.  6^. ;  or  2  vols.,  cloth,  £1  los. 

SPONS'  ENCYCLOPAEDIA 


INDUSTRIAL  ARTS,  MANUFACTURES,  AND  COMMERCIAL 
PRODUCTS. 


Edited  by  C.  G.  WARNFORD  LOCK,  F.L.S. 

Among  the  more  important   of  the  subjects  treated  of,  are 
following  :-^ 


the 


Acids,  207  pp.  220  figs. 
Alcohol,  23  pp.  16  figs. 
Alcoholic  Liquors,  13  pp. 
Alkalies,  89  pp.  78  figs. 
Alloys.  Alum. 

Asphalt.         Assaying. 
Beverages,  89  pp.  29  figs. 
Blacks. 

Bleaching  Powder,  15  pp. 
Bleaching,  5 1  pp.  48  figs. 
Candles,  18  pp.  9  figs. 
Carbon  Bisulphide. 
Celluloid,  9  pp. 
Cements.       Clay. 
Coal-tar  Products,  44  pp. 

14  figs. 
Cocoa,  8  pp. 
Coffee,  32  pp.  13  figs. 
Cork,  8  pp.  17  figs. 
Cotton  Manufactures,  62 

pp.  57  figs. 
Drugs,  38  pp. 
Dyeing       and       Calico 

Printing,  28  pp.  9  figs. 
Dyestuffs,  16  pp. 
Electro-Metallurgy,      13 

pp. 
Explosives,  22  pp.  33  figs. 
Feathers. 
Fibrous   Substances,    92 

pp.  79  figs. 
Floor-cloth,    16    pp.   21 

figs. 
Food  Preservation,  8  pp. 
Fruit,  8  pp. 


Fur,  5  pp. 

Gas,  Coal,  8  pp. 

Gems. 

Glass,  45  pp.  77  figs. 

Graphite,  7  pp. 

Hair,  7  pp. 

Hair  Manufactures. 

Hats,  26  pp.  26  figs. 

Honey.         Hops. 

Horn. 

Ice,  10  pp.  14  figs. 

Indiarubber       Manufac- 
tures, 23  pp.  17  figs. 

Ink,  17  pp. 

Ivory. 

Jute    Manufactures,     1 1 
pp.,  II  figs. 

Knitted      Fabrics  — 
Hosiery,  15  pp.  13  figs. 

Lace,  13  pp.  9  figs. 

Leather,  28  pp.  31  figs. 

Linen  Manufactures,  16 
pp.  6  figs. 

Manures,  2i  pp.  30  figs. 

Matches,  17  pp.  38  figs. 

Mordants,  13  pp. 

Narcotics,  47  pp. 

Nuts,  10  pp. 

Oils    and     Fatty    Sub- 
stances, 125  pp. 

Paint. 

Paper,  26  pp.  23  figs. 

Paraffin,  8  pp.  6  figs- 
Pearl  and  Coral,  8  pp. 

Perfumes,  10  pp. 


Photography,  13  pp.  20 

figs. 
Pigments,  9  pp.  6  figs. 
Pottery,  46  pp.  57  figs. 
Printing  and  Engraving, 

20  pp.  8  figs. 
Rags. 
Resinous    and     Gummy 

Substances,  75  pp.  10 

figs. 
Rope,  16  pp.  17  figs. 
Salt,  31  pp.  23  figs. 
Silk,  8  pp. 
Silk  Manufactures,  9  pp. 

II  figs. 
Skins,  5  pp. 
Small  Wares,  4  pp. 
Soap  and  Glycerine,  39 

pp.  45  figs. 
Spices,  16  pp. 
Sponge,  5  pp. 
Starch,  9  pp.  10  figs. 
Sugar,     15s     pp.      134 

figs. 
Sulphur. 
Tannin,  18  pp. 
Tea,  12  pp. 
Timber,  13  pp. 
Varnish,  15  pp. 
Vinegar,  5  pp. 
Wax,  5  pp. 
Wool,  2  pp. 
Woollen    Manufactures, 

58  pp.  39  figs. 
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MECHANICAL  MANIPULATION. 


THE     MECHANICIAN: 

A  TREATISE  ON  THE  CONSTRUCTION  AND  MANIPULATION  OF  TOOLS, 

FOR  THE  USE  AND  INSTRUCTION  OF  YOUNG  ENGINEERS 

AND  SCIENTIFIC  AMATEURS; 

Comprising  the  Arts  of  Blacksmithing  and  Forging  ;4the  Construction 

and  Manufacture  of  Hand  Tools,  and  the  various  Methods  of  Using 

and  Grinding  them  ;  the  Construction  of  Machine  Tools,  and 

how  to  work  them  ;    Turning  and  Screw-cutting ;    the 

various  details  of  setting  out  work,  &c.,  &c. 

By  CAMERON   KNIGHT,   Engineer. 

96  4to  plates,  containing  1147  illustrations,  and  397  pages  of 
letterpress,  second  edition,  reprinted  from  the  first,  4to,  cloth.,  18s. 


Of  the  six  chapters  constituting  the  work,  the  first  is  devoted  to  forging ;  in 
which  the  fundamental  principles  to  be  observed  in  making  forged  articles  of 
every  class  are  stated,  giving  the  proper  relative  positions  for  the  constituent 
fibres  of  each  article,  the  mode  of  selecting  proper  quantities  of  material,  steam- 
hammer  operations,  shaping-moulds,  and  the  manipulations  resorted  to  for 
shaping  the  component  masses  to  the  intended  forms. 

Engineers'  tools  and  their  construction  are  next  treated,  because  they  must 
be  used  during  all  operations  described  in  the  remaining  chapters,  the  author 
thinking  that  the  student  should  first  acquire  knowledge  of  the  apparatus  which 
he  is  supposed  to  be  using  in  the  course  of  the  processes  given  in  Chapters  4, 
5,  and  6.  In  the  fourth  chapter  planing  and  lining  are  treated,  because  these 
are  the  elements  of  machine-making  in  general.  The  processes  described  in 
this  chapter  are  those  on  which  all  accuracy  of  fitting  and  finishing  depend. 
The  next  chapter,  which  treats  of  shaping  and  slotting,  the  author  endeavours 
to  render  comprehensive  by  giving  the  hand-shaping  processes  in  addition  to 
the  machine-shaping. 

In  many  cases  hand-shaping  is  indispensable,  such  as  sudden  breakage, 
operations  abroad,  and  on  board  ship,  also  for  constructors  having  a  limited 
number  of  machines.  Turning  and  screw-cutting  occupy  the  last  chapter.  In 
this,  the  operations  for  lining,  centering,  turning,  and  screw-forming  are 
detailed  and  their  principles  elucidated. 

The  Mechanician  is  the  result  of  the  author's  experience  in  engine  making 
during  twenty  years  ;  and  he  has  concluded  that,  however  retentive  the  memory 
of  a  machinist  might  be,  it  would  be  convenient  for  him  to  have  a  book  of 
primary  principles  and  processes  to  which  he  could  refer  with  confidence. 
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In  demy  8vo,  cloth,  600  pages,  and  1420  Illustrations,  6s. 

SPONS' 
MECHANICS'   OWN  BOOK; 

A  MANUAL  FOR  HANDICRAFTSMEN  AND  AMATEURS. 


Contents. 

Mechanical  Drawing — Casting  and  Founding  in  Iron,  Brass,  Bronze, 

and  other  Alloys — Forging  and  Finishing  Iron — Sheetmetal  Working 
— Soldering,  Brazing,  and  Burning — Carpentry  and  Joinery^  embracing 
descriptions  of  some  400  Woods,  over  200  Illustrations  of  Tools  and 
their  uses.  Explanations  (with  Diagrams)  of  116  joints  and  hinges,  and 
Details  of  Construction  of  Workshop  appliances,  rough  furniture, 
Garden  and  Yard  Erections,  and  House  Building — Cabinet- Making 
and  Veneering — Carving  and  Fretcutting  —  Upholstery  —  Painting, 
Graining,  and  Marbling  —  Staining  Furniture,  Woods,  Floors,  and 
Fittings — Gilding,  dead  and  bright,  on  various  grounds — Polishing 
Marble,  Metals,  and  Wood — Varnishing — Mechanical  movements, 
illustrating  contrivances  for  transmitting  motion — Turning  in  Wood 
and  Metals — Masonry,  embracing^  Stonework,  Brickwork,  Terracotta 
and  Concrete — Roofing  with  Thatch,  Tiles,  Slates,  Felt,  Zinc,  &c. — 
Glazing  with  and  without  putty,  and  lead  glazing— Plastering  and 
Whitewashing — Paper-hanging—  Gas-fitting — Bell-hanging,  ordinary 
and  electric  Systems  —  Lighting  —  Warming  —  Ventilating  —  Roads, 
Pavements,  and  Bridges  —  Hedges,  Ditches,  and  Drains  —  Watei 
Supply  and  Sanitation— Hints  on  House  Construction  suited  to  new 
countries. 

E.  &  F.  N.  SPON,  125,  Strand,  London. 

New  York  :  12,  Cortlandt  Street. 


so 


CATALOGUE  OF  SCIENTIFIC  BOOKS 


8P0N8'  DICTIONARY  OF  ENGINEERING, 

CIVIL,  MECHAJTICAL,  MILITARY,  &  NAVAL, 


WITH 


Technical  Terms  in  French,  German,  Italian,  and  Spanish. 


In  97  numbers,  Super-royal  8vo,  containing  ii-};!  printed  pages  and  7414 
engravings.  Any  number  can  be  had  separate  :  Nos.  i  to  95  is.  each, 
post  free  j  Nos.  96,  97,  2J.,  post  free.     See  also  page  112. 


Complete  List  of  all  the  Subjects 


Abacus 

Adhesion    . . 

Agricultural  Engines 

Air-Chamber 

Air- Pump  .. 

Algebraic  Signs    .. 

Alloy 

Aluminium 

Amalgamating  Machine 

Ambulance 

Anchors 

Anemometer 

Angular  Motion    . , 

Angle-iron . . 

Angle  of  Friction . . 

Animal  Charcoal  Machine 

Antimony,  4;  Anvil 

Aqueduct,  4 ;  Arch 

Archimedean  Screw 

Arming  Press 

Armour,  5  ;  Arsenic 

Artesian  Well 

Artillery,  5  and  6  ;  Assaying 

Atomic  Weights   .. 

Auger,  7  ;  Axles  . . 

Balance,  7  ;  Ballast 

Bank  Note  Machinery 

Barn  Machinery    . . 

Barker's  Mill 

Barometer,  8 ;  Barracks 


Nos- 
.      I 


and  2 
2 
2 
2 
2 
2 
2 
2 
2 

and  3 
and  4 
..  3 
..  3 
..  4 
..  4 
..  4 
..  4 
and  5 
..  5 
..  5 
..     6 

7 

..  7 
..  7 
..  7 
and  8 
..  8 
..     8 


6  and 


Barrage 
Battery 

Bell  and  Bell-hanging 
Belts  and  Belting  , . 
Bismuth 
Blast  Furnace 
Blowing  Machine 
Body  Plan.. 
Boilers 
Bond 

Bone  Mill  .. 
Boot-making  Machinery 
Boring  and  Blasting 
Brake 

Bread  Machine 
Brewing  Apparatus 
Brick-making  Machines 
Bridges 
Buffer 
Cables 

Cam,  29 ;  Canal  . . 
Candles 

Cement,  30;  Chimney 
Coal_  Cutting  and  Washing  Ma- 
chinery  ..  ..  .,  ..31 

Coast  Defence       ..  ..         3i>  32 

Compasses..  ..  ..  ..32 

Construction         ..  ..  32  and  33 

Cooler,  34;  Copper         ..  ..34 

Cork-cutting  Machine      ..  ..34 


Nos. 

8  and  9 

9  end  10 

..    10 

10  and  1 1 
..    II 

11  and  12 
..    12 

12  and  13 

13.  14,  15 

15  and  16 

..    16 

..    16 

16  to  19 

19  and  20 
..    20 

20  and  21 
..   21 

21  to  28 
..   28 

28  and  29 
..   29 

29  and  30 
30 
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Nos. 

Corrosion  .'. 

..  34  and  35 

Cotton  Machinery 

••  35 

Damming  .. 

..     351037 

Details  of  Enjjincs 

37,  3S 

Displacement 

..  38 

Distilling  Apparatus 

..  38  and  39 

Diving  and  Diving  Bells  ..   39 

Docks         ..  ..  ,.39  and  40 

Drainage    . .  . .  . .  40  and  4 1 

Drawbridge  ..  ..  ..41 

Dredging  Machine  ..  ..41 

Dynamometer       ,.  ..     411043 

Electro-Metallurgy  43,  44 

Engines,  Varieties  ,.         44,  45 

Engines,  Agricultural      ..       i  and  2 
Engines,  Marine  ..  ..         74,  75 

Engines,  Screw     ..  ..         89,  90 

Engines,  Stationary         ,.         9i>  92 
Escapement  ..  ..        45,46 

Fan  ..  ..  ..  ..46 

File-cutting  Machine       ..  ..46 

File-arms   ..  ..  ..         46,  47 

Flax  Machinery    ..  ..         47,  48 

Float  Water-wheels         . .  . .   48 

Forging      ..  ..  ..  ..48 

Founding  and  Casting     . .     48  to  50 
Friction,  50 ;  Friction,  Angle  of    '  3 
Fuel,  50;  Furnace  ..         50,  51 

Fuze,  51  ;  Gas      ..  ..  ..51 

Gearing      ..  .,  ..         51,  52 

Gearing  Belt         ..  ..         10,  11 

Geodesy     ..  ..  .,  52  and  53 

Glass  Machinery  ..  ..  ..53 

Gold,  53,  54;  Governor. .  ..    54 

Gravity,  54;  Grindstone  ..   54 

Gun-carriage,  54 ;  Gun  Metal    . .    54 
Gunnery     ..  ..  ..     54  to  56 
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